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Portion of typical reference 

fringe pattern obtained 
from standard production 
model, magnified to show 
straightness and definition 


of entire pattern. 


Sales and service facilities on 

the Model H are available on the same 
basis as for Spinco Ultracentrifuges, 
assuring prompt, efficient service 

for users here and abroad. 








Electrophoresis of human 
plasma diluted 1:6; ascending 
boundaries. Inclined knife- 
edge schlieren. 








ELECTROPHORESIS 
AND DIFFUSION 
in one precision instrument 





As protein research progresses, biochemists rely more and more 

upon instruments of high precision for diffusion and electrophoresis studies. 
Especially critical are the optical measurements needed to obtain 
accurate diffusion coefficients, absolute electrophoretic 

mobilities, and information on purity. 

An exceptional optical system is one of the outstanding features 
which have made the Spinco Model H invaluable for exacting work in both 
electrophoresis and diffusion. Light passes through each operating cell 
twice, giving double sensitivity. Patterns are sharply defined and 
peak positions can be precisely determined. Reproducible measurements 
may be made to better than 1/25 of a fringe, which corresponds to 
approximately .00025 percent protein. 

The optical system is flexible, too. It permits measurements by 
five different methods — ordinary and cylindrical lens schlieren, Rayleigh 
and Gouy fringes, and mechanical scanning. 

Further versatility is achieved by a rotary cell turret which 
supports three operating cells. Any combination of diffusion and electro- 
phoresis studies may be performed simultaneously with the three cells. 

We'd like to tell you more about the Model H and how it 
can fit the requirements of your research program. For complete details, 
please write Spinco Division, Beckman Instruments, Inc., Stanford 
Industrial Park, Palo Alto, California, for information File H-5. 


Beckman’® 
Spinco Division 


Beckman Instruments, Inc. 
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FISHING 


...for interest in these 12 interesting new compounds from Be AC 


Sulfur Tetrafluoride-Boron Fluoride Complex. (SF,* BF3) 
N, N-Dimethyl Sulfamy! Chloride. [(CH3)2NSO.CI] 
Sodium-2-Chloroethane Sulfonate. (CICH.CH.SO3Na) 
Hydroxylamine-O-Sulfonic Acid. (H2NOSO3H) 

Duroyl Propionic Acid. (C,.H;;COCH.2CH,COOH) 

2, 2-Dichlorobicyclo- (4,1,0) Heptane. (C7H, Cla) 
2-Methylmercaptophenol. (CH;SC,H,OH). 
4-Methylmercaptophenol. (CH;SC,H,OH) 

Sulfamide. (NH.2SO.NH.) 

Sulfuryl Fluoride. (SO.F.) 

Sulfur Trioxide-Pyridine Complex. (SQ; * Pyridine) 
Methylene Sulfate. (CH.SO,). 


Frankly, as yet we know very little about the uses for inches Riiiaaiitestiaie 


these new chemicals. We do have limited technical data 
on each which we’ll be glad to send you. We can also 
provide small laboratory quantities of most of them for 
your investigation. 


All of these new compounds have been prepared on a 
laboratory scale as a direct result of General Chemical’s 
broad research programs. They are not now available 
in commercial quantities, but we could supply such 
quantities if enough demand develops. 





Would you like to join our “fishing expedition”? 
If so, just attach the coupon to your card or company 
letterhead. 
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GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


BAKER & ADAMSON® Fine Chemicals 


$-53 
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GENERAL CHEMICAL DIVISION 
Allied Chemical Corporation 
40 Rector Street, New York 6, N.Y. 


Please send data on the following compounds: 

















Name 





Title 





Company. 





Address. 
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In the Laboratory ... where optical quality counts 


... the trend is to UNITRON Microscopes 
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Polaroid Land Camera 


Attachment 


10 DAY, TRIAL 
ON ANY 


BINOCULAR STUDENT AUTO-ILLUMINATION 
AUTO-ILLUMINATION ~ MICROSCOPE 
BMLU $425 ‘, = $107 


STEREOSCOPIC 
Photomicrography MICROSCOPE 
Set MSHL $267 
ACA $39.95 


LABORATORY 
MICROSCOPE 
MLK $198 


UNITRON offers an extensive line of Laboratory Micro- 
scopes & Accesories for Research, Industry and Education. 
Illustrated is a partial -selection: for biology, medicine, See 

chemistry and related fields. UNITRON also has companion Fees ry > AN) CROSCOPE SALES IVa 
instruments for the metalworking industries. d ON HIGHLANDS. 61, MAS ng 
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which include basic optics . . . these, together with years of 
proven instrument performance, are the reasons why .. . 


THE TREND IS TO UNITRON! 


Address... 
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Editorial 


Articles 


Science in the News 


Book Reviews 


Reports 


Departments 


Seven Days a Week 


The Planet Venus: C. Sagan 
Recent observations shed light on the atmosphere, surface, and possible 
biology of the nearest planet. 

Scientists and American Science Policy: W. S. Sayre .............. 
Who speaks for science? The future offers more dilemmas than 
unequivocal answers in science policy. 


Harry H. Goode, System Engineer: R. E. Machol 


Problems in Political Tactics: Tax Proposals for Education; —o 
and Science Policy ise Wee: 


J. W. Gardner’s Excellence, reviewed by F. R. Kille; other reviews 


Tumor-Inducing Factor in Drosophila: H. K. Mitchell 


Rapid Effect of Sodium Cyanide and Dinitrophenol on Mammalian Nerve: 
G. Sant’Ambrogio, D. T. Frazier, L. L. Boyarsky 


Self-Absorption Correction for Isotopes Emitting Weak Beta Rays: P. Massini 


Action Potential and Contraction of Dionaea muscipula (Venus Flytrap): 
J. R. Di Palma, R. Mohl, W. Best, Jr. 


Phylogeny of Priapulida: W. L. Shapeero «ha ea Ae 
Human Vigilance and Operant Behavior: H. J. Jerison and J. F. Wing 
Ion Uptake by Living Plant Roots: J. M. Walker and S. A. Barber 


Coesite from Wabar Crater, near Al Hadida, Arabia: E. C. T. Chao, 
J. J. Fahey, J. Littler 


Active Transport of Calcium by Rat Duodenum in vivo: R. H. Wasserman, 
F. A. Kallfelz, C. L. Comar 


Olfactory Bulb Response of Rabbit: Y. Jwase and M. Uruha . 


Preliminary Geologic Report on the 1960 United States Expedition to 
Bellingshausen Sea, Antarctica: C. Craddock and H. A. Hubbard 


Distinct “Feeding” and “Hunger Motivating” Systems in the Lateral 
Hypothalamus of the Rat: P. J. Morgane 


Radioprotection by Mitotic Inhibitors and Mercaptoethylamine: 
W. E. Rothe and M. M. Grenan es 


Letters from D. Brower and E. S. Deevey; P. H. Klopfer, P. H. Gray, H. Moltz; 
M. Taube and H. L. Brownson; J. S. Robertson et al., W. E. Hutton, 
W. E. Howland, M. Shinbrot, H. von Foerster et al.; R. N. Doetsch; M. L. 
Levin, I. D. J. Bross, P. R. Sheehe; M. E. Stewart; R. B. Freeman; T. S. 
Ely, H. E. Newell, J. E. Naugle; A. H. Woodcock, C. L. Johannessen, J. A. 
Harder; D. D. Meisel and T. Page; A. T. Young and C. H. Smiley; D. J. Ingle... 


Program of the Gordon Research Conferences 


Humid Tropics Vegetation; Forthcoming Events; New Products 


Oblique aerial view of the Wabar meteor crater, about 300 feet in diameter and 40 
feet deep, near Al Hadida, in east-central Saudi Arabia. See page 882. [Arabian- 
American Oil Company] 














measure the volume of a pulse beat... the weight 
of a breath... the vacuum of outer space 
measure gyro rotor unbalance .. . liquid level ina 
remote tank . .. the thickness of a continuous 
sheet of hot metal 
Convert any variable into a change in capacitance 
and there’s a Delta unit available to measure, 
record, orcontrol that variable more accurately and 
more economically than was ever before possible. 
You just plug the Delta unit into a 115 Vac supply 
and hook up the probes to your simply constructed 
capacitance sensor. Capacitance changes as slight 
as 1% generate output voltages as large as 0.2 
Vde, indicating direction as well as magnitude. 


THE 





‘DECKER. 


ee - i sete 


EASURE ANYTHING! 





Everything you need for measurementin the lab- 
oratory, on the bench, or in the field is built right 
into one or another instrument in the Delta family. 
All incorporate the proved principle of the Decker 
T-42 lonization Transducer*, the most important 
advance in measurement in decades. All models 
but 902-1 have internal meters. Or, you can easily 
bypass the meter and feed results directly into 
external display, recording, or control equipment. 

Write for complete details, specifications, and 
application suggestions in Series 900 Instrument 
Data Sheets, available without obligation. Or, just 
let us have your measurement problem, and we'll 
gladly recommend a practical solution. 


CORPORATION Bala-Cynwyd, Pennsylvania 
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DECKER'S DELTA UNIT makes non-contact capac- 
itance gauging practical and economical for the 
first time. Compared with conventional capaci- 
tance measuring systems, the Delta unit has no 
complex circuitry, provides excellent long-term 
stability. The basic Delta unit is little more than a 
stable RF oscillator which excites the T-42 loni- 
zation Transducer. The transducer output itself is 
a phase-sensitive differential d.c. voltage anal- 
ogous to any change in capacitance across the 
probe terminals. Here are just a few of the uses to 
which Decker Delta units are daily put in research 
laboratories, manufacturing plants, defenseinstal- 
lations, and hospitals. 
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New England farm house 
will grow 


A UNIQUE 
NEW 
RESEARCH 
CENTER 


The Center’s program and facilities have been 
planned to provide maximum flexibility for a research 
effort that will cover an unusually broad scientific 
spectrum: 

Materials Sciences 
Solids Physics, Mechanics, Magnetics and Dielectrics 


Radiation Sciences 
Microwave Physics, Infrared, Optics, 
Propagation and Communication, Energy Conversion 
Applied Mathematics and 
Theoretical Physics 
Earth and Life Sciences 
Oceanography, Geophysics, Physiological, Neurologieal 
and Zoological Systems, Human Factors 
Systems Research 
Synthesis/ Analysis/Evaluation involving new principle: 
for systems 5 to 15 years in the future. 


We are now forming the nuclei of these research 

groups which will grow in importance and scope as 

the Center itself grows. Especially qualified scientists 

in the above fields are invited to write to: Frederick 

M. Swope, Jr., Sperry Rand Research Center, North 
Road, Sudbury, Massachusetts. 











. 


SPERRY RAND 
RHSHARCH CENTER 


SUDBURY, MASSACHUSETTS 
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Baird-Atomic pioneers LOW COST liquid scintillation 
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The development, field test, and 
customer acceptance of a versatile ra- 
dioisotope manual liquid scintillation 
fofolebensbetoe-t-1-\-peelel kmet-l-Bel-[-pemeropeegoll-)i-10m 
Here is a system for Carbon 14 and 
Tritium that incorporates simplicity 
and flexibility —- that is in the price 
range of all laboratories. 


Among its field proven features: sim- 
plified circuitry which assures rehable 
operation,negligible field best-Dbeka-pet- belel—o 
the high voltage supply, scaler and 


Lobeel-put-bu-E- DOM -lc-belel-bucWl ate. belt_laabbeel-) et t-am 


— they. can be used with other systems 
and tailored to your special needs; spe- 
oat BUA aro (1-3 toael-leot-bul aebuct-Ket-helalosell-t- bo et 





ple holder accepts a variéty of sample. 
configurations and sizes;'the system is 
compact and versatile. 


These - and other features of the 
Model 745 Liquid ScintiHation unit - 
are available at the lowest cost you © 
would expect to pay for reliable per- 
formance with liquid scintillation. You 
owe it to your budget to get more infor- 
mation - write or call your nearest B/A 
representative today. 


Sales’and service offices in: Cambridge, 
New York, Philadelphia, Pittsburgh, 
Cleveland, Washington, D. C., Atlanta, 
Dallas, Chicago, Los Angeles, San 
B<bb t= b oles t-lele mm @i ad: hue: Wm Or: bet: tet: i 


BAIRD -ATOMIC,/NC. 





7 = | 
—A 


JS university road - 











cambridge JS, mass 








A EC520 COUNTERCURRENT FRACTIONATOR with two racks of 100 20-ml 
tubes on base 24” x 34”. 


E-C APPARATUS CO. 
538 WALNUT LANE 
SWARTHMORE, PA. 





VERTICAL GEL ELECTROPHORESIS 





EC470 VERTICAL GEL ELECTROPHORESIS APPARATUS. 


E-C APPARATUS CO. 
538 WALNUT LANE 
SWARTHMORE, PA. 
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ANALYTICAL and PREPARATIVE 
METHODS of SEPARATION.: GEL 
ELECTROPHORESIS 


Electrophoresis on gel supporting media 
affords much improved resolution in com- 
parison with paper-strip or free-solution 
electrophoresis. As many as 24 distinctly- 
separated components can be obtained 
from serum samples. Altho equally suit- 
able for micro quantities, gel electro- 
phoresis also accepts much larger quanti- 
ties making it a practical method for 
preparative separations on a semi-micro 
scale; up to 200 mg. of protein mixture 
can be separated on one gel slab. If direct- 
contact cooling of the gel slab is employed, 
complete serum protein patterns can be 
obtained in less than two hours, showing 
better resolution than a 20-hour pattern 
on paper electrophoresis. 

The gel material used as supporting medi- 
um may be hydrolyzed starch, agar, or the 
synthetic polyacrylamide Cyanogum (Reg. 
American Cyanamid Co.). Each of these 
media gives a different type of resolution, 
and in many problems it will be advantage- 
ous to employ all three concurrently or 
successively; the procedure then becomes 
analogous to two-dimensional chromatog- 
raphy. Migration thru a gel slab in the 
horizontal position introduces undesirable 
gravitational-convection effects in the mi- 
grating zone; therefore, a vertical gel slab 
is preferable, providing that a proper sup- 
porting apparatus is available. 





COUNTERCURRENT 
DISTRIBUTION 


Counter-current extraction is a method of 
analyzing or separating the components of 
a mixture by dissolving it in one phase of 
a two-phase solvent system, and extracting 
it with the other phase. This effects a rela- 
tive separation of the components accord- 
ing to the distribution co-efficients of each. 
Repeating the extraction many times in a 
systemic manner multiplies the effects of 
even small differences in distribution co- 
efficients, so that closely similar substances 
can be separated. The separated volumes 
may be analyzed by any applicable meth- 
od, preferably one which gives the total 
quantity of solute in each volume. Thus 
the total volume of solvent may be titrated 
when dealing with a mixture of acids. The 
most generally applicable, when non-vola- 
tile solutes are concerned, is the determina- 
tion of the weight of solute in each frac- 
tion. It should be noted, however, that 
macro quantities of material are not re- 
quired. Extremely low concentrations may 
be used, which may be far below those 
required for weight determinations. Neces- 
sary, of course, are sensitive analytical 
methods, such as color reactions or ultra- 
violet absorption. With such methods, 


. counter-current extraction can analyze 


quantities as small as those in any other 
analysis. Results using low concentrations 
may be even more accurate than those 
with high concentrations owing to a closer 
approach to the laws of ideal solutions 
from which the following equations are 
derived. Counter-current extraction fol- 
lows very exactly the Distribution Law 
5 al 

kKi= (i)2 (1) 
where K; is a constant characteristic of 
the compound i; (i):, and (i)2 are the con- 
centrations of compound i at equilibrium 
in phase 1 and phase 2 of the solvent sys- 
tem. This fact allows a very mathematical 
analysis of the quantitative results ob- 
tained in counter-current extraction, and 
permits the direct comparison of experi- 
mental and theoretical results. 
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A. Air Pollution Apparatus ready for survey. 
illuminated filter slide permits direct, 
quantitative determination of gaseous pollutants, 


B. Lightweight, compact design makes it easy to 
transport to test site. Even untrained personnel 
can make initial studies with the Cenco Test Apparatus. 























C. Apparatus should be placed on automobile 
roof for atmospheric testing. Deionized water 
(carried in demineralizer) is used to com- 
plete sampling solutions. 7 


D. Colorimeter is used to estimate gaseou 
pollutants. Cenco Field Test Apparatus can 
test over 18 major pollutants. 







NEW AIR POLLUTION FIELD 


You can make on-the-spot surveys of 18 major 
pollutants in just minutes. This new Air Pollution 
Test Apparatus is ideal for detection where fast 
accurate information is needed. It can also be used to 
make initial studies of previously unsurveyed areas 
prior to the setting up of a monitoring program. 
Trained personnel are not required for operation. 
The Field Test Apparatus is portable, lightweight 
and easy to set up and use. It was developed by Kem- 





: ENTRAL SCIENTIFIC 
Tech Laboratories, Inc. of Baton Rouge, La., for the c 4 bhiins oF Came smmaeaeh Giesatis 
U.S. Department of Health, Education and Welfare. ee a ee pedicel 
For details, write for Booklet 313. Set aie, Gun Medicis” aekase 


No. 20770 $595.00 Cenco $.A., Breda, The Netherlands Tulsa 



























BURROUGHS CORPORATION ANNOUNCES 


THE B 5000, WHICH SETS NEW STANDARDS IN 








sIN PROBLEM SOLVING & DATA PROCESSING 


ie. 


The new Burroughs B 5000 Information Processing System is a decided departure from 
conventional computer concepts. It is a problem-oriented system. Its markedly different 
logic and language are in large part dictated by the characteristics of ALGOL and COBOL. 
And it incorporates a complete set of operating, monitoring and service routines. 


Additional operational features include an average add execution time of three: micro- 
seconds, and a memory cycle time of six microseconds. Both character- and word-oriented, 
_the B 5000 operates in binary and alphanumeric modes; a single set of arithmetic com- 
mands operates interchangeably on both fixed-point and floating-point numbers. 


More important than these features is the fact that they combine with compiler-oriented 


logic and language to provide a new concept in computing—an integrated hardware-software - 
system which sets: 


NEW STANDARDS OF PROGRAMMING EFFICIENCY 


Incorporating logic and language designed to take advantage of modern compiler techniques, 
the B 5000 permits straightforward, efficient translation of common-language source pro- 
grams. And it brings a new high in compilation speeds—20 to 50 times faster than those 
possible on conventional computer systems. 


NEW STANDARDS OF AUTOMATIC OPERATION 


A Master Control Program, incorporating the automatic operating, monitoring and service 
routines, is pre-stored on a fast-access drum. It automatically schedules work according to 
pre-assigned priorities; allocates memory and input/output assignments; and maintains ” 
maximum-efficiency use of all components through a comprehensive interrupt system. As 
a result, human intervention is minimized, system efficiency maximized. 


NEW STANDARDS OF PROGRAM-INDEPENDENT MODULARITY 


Availability of multiple, functionally independent modules provides the B 5000 with excellent 
system flexibility and expansibility. The system may include one or two independent proc- 
essors; up to eight core memory modules with a total capacity of 32,768 48-bit words; and 
one or two fast-access bulk storage drums, each with a capacity: of 32,768 words. Up to 
four independent input/output channels control a maximum of 26 input/output units, 
including up to 1§, standard-format magnetic tape units. Additional input/output units 
include card punch ‘and reader, two types of printer, plotter and keyboard. 


NEW STANDARDS OF EFFECTIVE MULTI- AND PARALLEL PROCESSING 
The Program Independent Modularity of the B 5000, combined with the automatic 
scheduling and control features of the Master.Control Program, permits multi-processing + 
the B 5000’s normal mode of operation. The addition of a second functionally independent 
processor provides true parallel processing ability. 


NEW STANDARDS OF SYSTEM COMMUNICATION 


The new B 5000 permits simultaneous on-line/off-line operation. It features completely 
flexible communication among all of its units. A central processor communicates with all 
memory units. Any input/output channel communicates with any peripheral equipment 
and any memory module. 


NEW STANDARDS OF THROUGH-PUT PER DOLLAR 


All of these B 5000 features combine to provide an important new standard of theouis 
put—the maximum amount of work in the shortest possible time, using the fewest possible 
components. The result is large-scale performance in the medium-price range. 


For details in depth on the B 5000, call our nearby office. Or write for a copy of ‘‘The 
B 5000 Concept” to Data Processing Division, Burroughs Corporation, Detroit 32, Michigan. 
‘ Burroughs—TM 


-Burroughs Corporation 


urroughs 


. “NEW DIMENSIONS / in electronics and data processing systems” } 














Fully Automatic, Transistorized 
AUTO-GAMMA Spectrometer System 


for counting samples of: a an 


GOLD'’® 
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@ up to 100 samples counted 
automatically 

@ repeats individual samples 
or entire loading 

@ symmetrical geometry pro- 
vides constant background 

@ sample number, time and 
count printed out on paper 
tape 


@ integral, differential and The Auto-Gamma Spectrometer System counts and re- 
wide-window counting 


modes cords data from as many as 100 test tube samples. Oper- 
ation can be maintained on an around-the-clock basis. 
The energy spectrum of an isotope can be plotted with 
the Auto-Gamma Spectrometer by means of the precise 
r Narrow Window setting. Ordinarily, the photopeak is 
then counted within the Wide Window of the pulse height 
analyzer to minimize background. This use of the spectrom- 
eter optimizes the count-to-background ratio and permits 
shorter counting periods or lower tracer levels. 
Obviously, automatic sample counting is desirable 
when large numbers of samples are to be counted. It is 
just as useful, however, for counting small numbers of 
low activity samples. Blanks and standards can be ar- 
ranged among the samples for background checks and 
calibration. The complete series of tubes can then be 
counted automatically as many times as required to give 
desired statistical accuracy. 
‘ The detector and spectrometer components of the 
For complete information write for Bulletin 400. | system are available separately for manual operation. 


@ manual model can be auto- 
mated at any time 
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™ Visit us at Booth 97 — at the FASEB 








[Pjackard] Instrument Company, Inc. 


P.O.BOX 428-A, LAGRANGE, ILLINOIS _ 


CHICAGO » ALBUQUERQUE + ATLANTA + BOSTON + LOS ANGELES +» NEW YORK « PHILADELPHIA + PITTSBURGH 
SAN FRANCISCO + WASHINGTON, D.C. + ZURICH « PARIS 
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New Finger-Fitted Handle 





Safe...easy-to-use.. 
comfortable 

















J.T. Baker’s \. |e —— 


INDEX-FINGER 3RD FINGER 


grips securely grit ang 


n fitted onenin 


for 


BAKER ANALYZED’ 
REAGENT ACIDS" 


(acetic, hydrochloric, nitric and sulfuric) 


and Ammonium Hydroxide 


PICK UP. J. T. BAKER’S “Shure-Grip” bottle. Feel your 
fingers lock naturally into the safe, comfortable 





position. Your index finger grips the exclusive contoured b * a, Ze SO 

handle opening with firm no-slip control...3-way Sees ” 

support provides extra security when lifting and pouring. PROOF OF PURITY 
Dripless pouring sleeve helps achieve maximum safety. Regardless of the container, all 
Six 5-pint “Thro-A-Way” bottles packed in each compact, ‘Baker Analyzed’ Reagent Acids 


and Ammonium Hydroxide continue 


Ms iti 9? - 
protective “Thro-A-Way” case saves you time, space and ts: give you the Siiele daeeende 
money, No deposits, no returns, no empties to store. of purity in the Industry, defined to 
the decimal by the Actual Lot 
FAST EFFICIENT DELIVERY from more than 90 ‘points of service.’ Analysis and Actual Lot Assay. 


Color-matching labels and closures 
guard against accidental contami- 
nation in your laboratory. 


Call your LSR (Laboratory Supply Representative). 








pe eee - ' ~~ *acetic, formic, hydrochloric, nitric, perchloric, 
Pad by > Er oO AMI ef, f \\ phosphoric, phosphorous, sulfuric and sulfurous 
J 2 I ° B a i Lc r Ch & eeet ‘ ~¢ JT.Baker acids in reagent and other listed grades 
A 
Phillipsburg, New Jersey Qe 
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VIRTIS PHOTOCELL TACHOMETER 


NEW ppproach to Measuring the R.P.M. 





© Measures Speeds up to 50,000 r.p.m. 


© No Mechanical Coupling Required 
© Nota Stroboscope — Speed Directly Meter Indicated 
e Attaches Directly to the VirTis “45” and “23” Homogenizers 





The VirTis Photocell Tachometer is particularly useful for precise studies with the VirTis ‘*45” 
and “23” Homogenizers. The compact pick up head clamps directly onto the flask holding clamp on 
either model. For measuring the speed of other objects in the laboratory, the pick up head can be 


used as a portable r.p.m. monitor or can be clamped into any position with routine laboratory hold- 
ers and stands. 


“45" Homogenizer 


Now a standard in the laboratory, the VirTis ‘‘45”’ provides 
remarkable efficiency for difficult homogenizing problems. The 
top speed of 45,000 r.p.m. rapidly reduces samples to a fine 
particle size. Glass beads and a special chrome plated impeller 
are available for grinding bacteria. Volumes between 0.2 ml. 
and 400 ml. are all easily processed in the one instrument. 


“23" Homogenizer 


A budget priced version of the ““45’”’ Homogenizer, the “23” 
yields excellent results for most routine laboratory procedures. 
Top speed is 23,000 r.p.m. The VirTis ‘23’? Homogenizer will 
process volumes between 0.2 ml. and 200 ml. 





THE VirTis: COMPANY, INC. GARDINER, N.Y. 
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TESLA ELECTRON MICROSCOPE—Desk Model BS 242 


Guaranteed 
























Local Service The Little 
Giant 
Installation 60 kV 
= : 30,000X 
Instruction i 
30A 


Included in Price 


































rs FEATURES 
®@ Resolving power 30A to 50A in routine operation, opti- 
99 mal resolution 254 
} 
® Magnification 1,000X to 30,000X, adjustable in steps 
n 
‘ ® Accelerating voltage 60 kV +0.01% 
. ® High-voltage stability better than 10’, ripple less than 
d- 25x 16° 
@ Specimen inserted under vacuum 
®@ Specimen motion controlled from microscope platform 
® Microscope may be tilted for stereo-photography 
® Viewing port usable for diffraction patterns 
es @ Uses standard 35 mm film (36 pictures) or ten 2” x 2” 
1e plates 
ne ® Dimensions of basic instrument: 14%2’’ wide, 18” deep, 
34%" high 
er ®@ Low initial cost and minimal maintenance 
nl. 
Made in 
Czechoslovakia For Complete description, 
technical data, 
and ordering information, 
* write for BULLETIN 8-2000 
Py Worldwide : 
es. Distribution 
vill by 
EXCLUSIVE SALES AND SERVICE IN U.S.A. 
KOVO NATIONAL INSTRUMENT LABORATORIES, Inc. 
828 Evarts St., N.E., Washington 18, D. C. Tel.: NOrth 7-7582 
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diSPo dishes—so economical, you just 


diSPo—T. M, S/P Div, AHSC 


throw ‘em away! 


We realize, of course, that you don’t throw 
harmful pathogens around the laboratory, but 
with diSPo dishes you do eliminate scraping, 
washing, soaking and pre-sterilizing. The time 
you save and the remarkably low price of these 
convenient, disposable, plastic petri dishes 
make it practical to use them once, then throw 
them away. diSPo dishes are made of clear, 
shatter-proof polystyrene. They’re optically flat; 
uniform bottom permits an unimpaired view 
and uniform media depth. Frosted panel on the 


cover provides a convenient marking space. 
Packed sterile in plastic bags, diSPo dishes are 
just the dish. 


No. 62088A—diSPo dish, round, standard, 100 x 15 mm; 
packed 20 per sterile bag. Introductory package of 


TOO WIBNGS ick Fic bss ve baa oe ee Re $5.35 
No. 62088B—diSPo dish, round, same as 62088A, ex- 
cept packed 500 dishes per case. Case......... $24.30 
NE ORG, COS 5 i o55.c5 epccat ee OE ove ci ve daqes $21.80 


Available in a variety of sizes and shapes to meet 
your specific needs. 


Ask your S/P representative for diSPo brochure or write... 





Regional Offices: Atlanta - Boston 


Los Angeles + Miami + Minneapolis : 


scientific products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 


* Chicago + Columbus * Dallas » Kansas City 


New York * San Francisco + Washington 


Export Department—Fiushing 58, L. l., New York. In Mexico: Hoffmann-Pinther & Bosworth, S. A, 
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Experienced Craftsmanship 


... solid foundation for reliability and performance 


Standing solidly behind the creative designs 
of our engineering staff are our 50-plus years 
of experience . . . the highly-developed skill 
and attention to detail of our master crafts- 
men. 

An example of our meticulous care: Mr. 
Heiss is shown above making a final check 
on a chart drive mechanism, the heart of 
any recording instrument. To insure its ac- 
curacy and its ability to withstand rugged 
industrial use, this delicate device like 
all others in our precision instruments is 
manufactured in our own plant. At any of 


Excellence in graphic recording for over 50 yars-—ESTERLINE ANGUS. 


the five standard hour speeds, the timing 
accuracy is of the order of 99.95% per week! 

For dependable, trouble-free performance 
covering a wide range of applications, in- 
sist on modern Esterlirne Angus recording 
instruments—the highest reliability rating 
in the industry. 


New Analog-Event Recorder—Now, 
one instrument does the work of two. 
Write for descriptive folder. Address: 
ESTERLINE ANGUS INSTRUMENT 
Company, Inc., Box 596L, Indian- 
apolis 6, Indiana. 
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Small Medium Centrifuges “ 


5 rotors on one 





ase 


From the SERVALL Small and Medium Centrifuges that offer five dif- 
ferent rotors on one basic motor assembly plus a huge variety of tube 
combinations, to the RC-2, the latest in Refrigerated Centrifugation, 
SERVALL Centrifuges Serve You Best. 


Enclosed Superspeed and RC-2 Automatic Refrigerated Superspeed 
Centrifuges, all designed to accept the unique SERVALL 8 to 2 Tube 
Direct Sedimentation Continuous Flow System, lead the field in a 
functional versatility that is determined by one thing: the modern 
researcher’s requirements — your requirements. 


aligning, high centrifugal force, safety features, operational reliability 
and simplicity, whichever is your) major concern SERVALL specifica- 
tions cover it. 


your needs from SERVALL-trained representatives. In Canada and 
elsewhere SERVALL Centrifuges and Instruments are available from 
specially appointed distributors. 


right across the board.. 


CENTRIFUGES 








SS-1 Superspeed with Con- SS-3 Automatic Superspeed 
tinuous Flow 17,000 rpm — 34,800 x G 


The SERVALL SS-1 Superspeed, SS-3 Automatic Superspeed, SS-4 


Automation, special rotors such as particle counting and field- 


And remember, in the U.S. you get direct, personal service on all 
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SERVE YOU BEST! 












SS-4 Enclosed Superspeed — SS-1  Superspeed — “the 
Entire Control Panel snaps workhorse of the modern 
out for remote operation laboratory” 


RC-2 Automatic Refrigerated Cen- 
trifuge — basic unit includes stand- 
ard 8 x 50 ml Superspeed Rotor 





ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-3GC—or circle number on reply card 






hwan Sorvall Ine. Ei 


An independent company: not connected with any other centrifuge manufacturer. Established 1934, 
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LINEAR PROGRAMMED 
WRITE FOR 6 page brochure ee = 2e~ —. TEMPERATURE GAS 
oo Sosa wf CHROMATOGRAPHY 
descriptive brochure sum- Bee ‘ 7. ANALYSIS OF 

marizing F & M's five z : e PAINT SOLVENTS 


chromatographic instruments. 












Such time-consuming methods as 
fractional distillation and functional 
group analysis for paint solvents and 
plasticizers are being replaced by gas 
chromatography!:2,5.6, Gas chromatog- 
raphy simplifies and speeds routine 
analyses of complex mixtures contain- 
ing oxygenated, chlorinated, aromatic, 
and aliphatic solvents. Azeotropes, 
which interfere with separations by a 
distillation, are separated by gas chro- wean 

matographyé, In addition, solvent 
analysis may be made directly on 
whole paint samples by inserting a 
pre-column into the chromatograph to 
retain non-volatile pigments. The sol- 
vents are stripped from the pigment 
by helium, passed to the injection 
port, and flashed onto the column!.3, 

In the chromatographic technique, 
the retention times supply the quali- 
tative data and peak area measure- 
ments give quantitative data. Samples 
of only 5 ul or less are necessary. 
For these reasons, this technique is 
being applied to control analyses as 
well as research studies for the amount 
of solvent retained in lacquer films 
upon aging, etc.5.® 


LINEAR PROGRAMMED’HIGH'T TEMPERATURE ae 
GAS CHROMATOGRAPH- I MODEL 500 | sata is escnen wa 


a result, peaks of closely boiling sol- 
vent components frequently overlap}. 
fog 2a ad 3 By linearly increasing the column 
e500" Coecelumn, deteee | temperature during a run, these com- ber 
tor, and injection port. ponents are separated into sharp, stopco 
18 linear heating rates. easily measurable peaks*. Note the FISCHI 
aa ce rg’ resolution of the oxygenated and hy- 
Fast-heating, fast-cooling drocarbon components shown in the 
6 min.-change column and chromatogram at the left. A Model 
re-establish baseline, 500 Linear Programmed High Tem- 
perature Gas Chromatograph with 
thermal conductivity detection was 
used with a 20 ft. Carbowax 20M 
column programmed at 2.1°C/min. 
from 75° to 220°C. The instrument is 
equipped with a circulating air oven 
for rapid cooling between runs. 


LITERATURE CITED 
i (1.) Altschuller, L. W., and Shreve, O. D., 
st f “Techniques and Procedures in the Appli- 
. i cation of Gas Chromatography to Paint 
a vent Analysis,’’ presented at Sympos- 
3 t Solvent Anal d at S 
heron 3 j ium on Gas CHeaneRERY, Third Del- 
Ha tf | aware Valley Regional eeting, Phila- 
eed ee +) delphia, February 1960. 
1} ' 7 | i (2.) Crippen, R. C., and Eciunsiting. J., Am 
Pet Veer ook pA Paint J. Convention Daily, pp. 37- 4l, 
Pox PN ey Veo Na nd ‘ November 1, 1960. 
fy eae eee ron . (3.) Durrett, L. R., Anal. Chem., 31, 1824- 





“ou ” Tyr 
‘ 
. 





PAINT SOLVENTS women seven oFA SERIES i 


_. BUTYL CELLOSONVE 


~ 


i : A + ‘ & 3 1825 (1959). 
é § 4 § a (4.) “Martin, A. J., Bennett, C. E., and Marti- 
4 nez, F. W., ‘Ir, “Linear Programmed 


Temperature Gas Chromatography 
500°C,’’ presented at the Cleveland ACS 
Meeting, April 1960. 
(5.) Scherzinger, R. A., Off. Digest, Fed. 
Soc. for Paint Tech., September 1960. 
(6.) Technical Bulletin, SC:60-137, Shell 
Chemical Company, ‘‘The Application of 


Gas Liquid Chromatography in Surface 
FaM Coating Research,’’ October 1960. 


*Write F&M for free copies. 





0 0 


by NI @)°4°2e)°F. & 
FaM 





1202 ARNOLD AVE, NC.C. AIR BASE 
NEW CASTLE, DEL. PHONE EA 8-6606 
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Kimble offers 
™ the most complete line 
of glassware with 


TEFLON stopcock plugs 


% 








— owe w]e 











41002F VARI-FLO Stop- 
ock? Straight Bore, Teflon 
th Metering Valve. The 
metering valve provides fine 
control of the rate of flow. 

In 2 mm-or 4 mm sizes. 
TEFLON is a registered trade mark of 
E. 1. Du Pont and Company, Inc. Teflon 
stopcock plugs are manufactured under 
FISCHER & PORTER Patent No.2,876,985. 


MORE 
EXAMPLES 
OF THE 
EXPANDING 
KIMBLE 
LINE 





17200F 30 ml Buret, 
Weighing, LUBRI-FLO 
Stopcock with Tefion Plug. 
Also available in 10 mi 
capacity. 











Hene ane some of the 189 Teflon Stopcock-equipped 
items available from Kimble . . . the most complete 
source for laboratory equipment of this kind. 


All 189 items have these stopcock advantages in 
common—No BInpInc or FREEZING; No LEAKING; 
No Grease, thus No ConTAMINATION; No MaAINTE- 
NANCE. And, control is easy and dependable once 


the initial adjustment is made. 


You'll find these and many more Teflon- 
equipped items in the new Catalog Supple- 
ment SP-64. A FREE copy is yours for the 
asking. Write Kimble Glass Company, 
subsidiary of Owens-Illinois, Dept. VF-12 
(S), Toledo 1, Ohio. 








29048F 250 mi Funnel, 
Separatory, Squibb’s Pear- 
shaped, LUBRI-FLO Stop- 
cock with Teflon Plug. 
Available in 7 sizes, in- 
cluding the new 30 mi and 
2009 imi capacities. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 
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l 50 ml Buret, 
Automatic, Three-Way 
LUBRI-FLO Stopcock with 
Tefion Plug. In 25, 50, 
and 100 mi sizes and a 
completely new 10 mi size. 





21055F LUBRI-FLO Stop- 
cock, 120° Bore, 2 mm, 
with Tefion Plug. Plug 
handles designed to coin- 





cide with direction of flow. 


Owens-ILuino1s 


GENERAL OFFICES « TOLEDO 1, OHIO 
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HYPERFINE STRUCTURE 
IN ORGANIC 

FREE RADICALS 

BY EPR 





EPR AT WORK SERIES 


IBeixcyectealevaustemesuctcveblomaucccm este tlecl Mey mnet-melelescbinee| 
electron with the magnetic moments of the protons 
frequently gives rise to well defined hyperfine 
iawetoebiusw OsancieUaneblcmeciaub le mblnctm ei) usstarcmte (=) a1ntilece 
ipCoyeuce)Mectaunetelcecten,gouswcle elect Wm Ole lem cetehaecl em <n ete 
detailed information on electron wave functions 


from this observed hyperfine splitting. 





CELECTAON PARAMAGNETIC RESONANCE) 


EXAMPLE 





Electrolytic production of negative ions. 











Figure 1 Power 1.5 mw 
NITROBENZENE NEGATIVE ION Modulation —_ 0.120 gauss at 100 kc 
‘ Response 0.3 sec. 








Signal level 320 

















Figure 2 Electrochemical cell as used 
with the spectrometer 





Recently Maki and Geske' reported a radically new and important application of EPR. 
They showed that it was now possible to observe directly the one electron transfer proc- 
ess in the electrolytic reduction of nitrobenzene to the negative ion. They prepared the 
negative ion by constant potential electrolysis of nitrobenzene in a solution of acetoni- 
trile with tetra-n-propylammonium perchlorate as supporting electrolyte. Such methods 
of production of negative ions are preferable to the metal reduced systems in that the 
EPR spectrum can be interpreted completely without complication of interaction by the 
metal. 


Figure 1 shows the spectrum of the nitrobenzene negative ion when generated from a 
solution of benzonitrile and tetra-n-propylammonium perchlorate’ Forming the ion in 
benzonitrile seems to improve the resolution of the spectrum obtained. The predicted 54 
lines are easily observed. 


Splitting (A) represents the nitrogen coupling constant which is 10.3 gauss. Splitting (B), 
(C) and (D) correspond to the coupling constants of the ortho, para and meta hydrogens. 
The electrochemical cell used in the generation of the negative ions is illustrated in 
Figure 2 and is a modification of the V-4548 aqueous sample cell accessory. 


1 JACS 82, 2671 (1960). 
2 Sample donated by Dr. R. Adams, University of Kansas. 





of 


j 


For literature which fully explains the 100 kc 
EPR Spectrometer and its application to basic and VARIAN associates 
applied research in physics, chemistry, biology and PALO ALTO 18, CALIFORNIA 
medicine, write the Instrument Division. 





NMR & EPR SPECTROMETERS, MAGNETS, FLUXMETERS, GRAPHIC RECORDERS, MAGNETOMETERS, MICROWAVE TUBES, MICROWAVE SYSTEM COMPONENTS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, RESEARCH AND DEVELOPMENT SERVICES 
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Microslides and cover glasses bearing the familiar ‘Gold Seal’’ 
label have set standards of quality for many years. They are as perfect 
as painstaking manufacturing processes can make them. And as a 
final safeguard, they are individually inspected before being packaged. 

“Gold Seal’’ microslides are made of flawless, colorless, non- 
corrosive glass. Each slide is of uniform thickness, length, and width 
and has ground, polished edges. Each is precleaned and ready for use. 
A special-edged Stand-Rite dispenser box, used to pack all ‘‘Gold Seal’’ 
microslides, keeps slides upright, permits finger-tip removal without 
smearing or fingerprinting. 

a n a ‘Gold Seal’’ cover glasses are of equal excellence. Carefully selected 
|.and guaranteed perfect, they are made of rigidly specified, non- 


| corrosive, nonfogging glass of uniform thinness. Available in every 
| convenient size and thinness, ‘‘Gold Seal’’ cover glasses are dispensed 
clean from lint-free plastic boxes holding one ounce of glass. 


Your dealer carries ‘‘Gold Seal’’ microslides and cover glasses 


E... LASS! ES | and a large selection of microslide boxes, cabinets, and other acces- 
sories. Illustrations and full details [ ) 

of all items may be found in the Cla a 

Clay-Adams catalog No. 106. If you ayy) Jams | 

do not have a copy, write today | 


.on your institutional letterhead to: New York 10, N.Y. 
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Tracerlah 


FLOW 
COUNTERS . 
feature 





Mono-Mol (<125 ug/cm?) Windows... 
Exceptional Plateau Characteristics... 


Plug-In Construction L 


The new Tracerlab FD Series Mono- 
Mol Window Flow Counters operate in a 
variety of counting modes with your 


G-1 gas, or in the proportional region 
with argon methane G-2 Gas, pure 
methane or natural gas. 


(A) 





choice of counting gas. Excellent plateau 
characteristics insure a constant counting 
rate. Mono-mol windows, the world’s 
thinnest windows, permit passage of all 


Construction is all plastic to minimize 
background and cathodes are deposited 
stainless steel. 


A glance at the operating specifications 


but the weakest particles. Plug-in con- 
struction simplifiés operation. 

The basic counters are available in 1” 
or 2” models and both operate in the 
geiger region with standard Tracerlab 


of the new Tracerlab Flow Counters will 
show you why these low cost, long last- 
ing, extremely efficient units belong in 
your sample counting system. 


» = 



















































































(C) =z 
SPECIFICATIONS THIN WINDOW FLOW COUNTERS 
jateau 
Exploded view of the FD Series Flow = — Gas oy yy Background Length Slope over 
Counter showing (A) Counter Shield ce z Sensitivity entire range 
(B) Plug-in Flow Counter (C) Snap- FD-1* Geiger G-1 .25V 1450V + 150 <12 c.p.m. 300V <2%/100V 
On Window. FD-2** Geiger G-1 -25V 1450V = 150 <30 c.p.m. 300V <2% 
FD-1 tie. G.2 a 10 mv 2200V + 500 | a < 6c.p.h. | 1000V | <2% 
8 lmv 2300V + 200 | 8 <12c.p.m. 400V <2% 
FD-1 ie. eas al0mv_| 3500V = 500 |a@ < 6c.p.h. | 1000V | <1% 
Methane B10 mv 4500V + 500 | 8 <12c.p.m. | 1000V <1% 
y ba nda FD-1 Prop. Natural a 10 mv 4000V + 500 | @ < 6c.p.h. 1000V <2% 
ii Gas 6 10 mv 4700V + 300 | 8 <12c.p.m. | 400V | <2% 
racerlap FD-2 Prop. G-2 a 10 mv 2200V + 500 | a <12¢.p.h. 1000V <2% 
B lmv 2300V + 200 | 8 <30c.p.m. 400V <2% 
FD-2 Prop. iste al0mv_ | 3000V + 500 | a <i2c.ph. | 1000V | <1% 
Jirst in radiation measurement Methane 610 mv 4500V + 500 | 8 <30c.p.m. | 1000V | <1% 
Tracerlab | 1610 Trapelo Rd., Waltham 59, Mass, | FD-2 Prop. Natural |_« 10 mv__|_4000V = 500 | « <i2¢.p-h._| 1000V_|_<2% 
( oe j 2030 Wright Ave. Richmond, Calf. oe B10 mv_}_4700V = 300_| 6 <0 c.p.m. | 600V_| <2% 
*FD-1 1” Super/thin Window Flow Counter 





**FD-2. 2" Super/thin Window Flow Counter 


Visit Tracerlab Booths 131-133 at the Federation of American Biologists Meeting 
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peeAaAS near as your 


Acetone 
Semicarbarone 


F 
+ pet 
Matheson Coleman bd “ 
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2 There are several fine lines of organic 
chemicals. But there is only one line that 
offers fast MC&B Distributor Service thru a 
nation-wide network of outstanding distributors. The next 
time, specify MC&B for dependable purity and dependable 
delivery. Write for the MC&B Catalog—4,400 chemicals, 
always available, always dependably pure. 














For all who are planning to establish new facilities or expand existing ones—here is a 


ee new comprehensive brochure which shows why RCA X-Ray Diffraction and 
, Spectroscopy equipment deserves your full consideration. 


These precision-engineered instruments, outstanding for their technical excellence and 
performance characteristics, provide unusual versatility for a broad range of X-ray 
diffraction and spectroscopy studies. An excellent example is the inexpensive RCA 
kit which permits switching from diffraction to spectroscopy in less than 15 minutes. 
Fully described in the brochure are: 


Console Model Genere tor—Crystalloflex !V—incorporates constant potential DC 
power supply plus many other advanced features. An easy-access electronic circuit 
panel is available for use with this unit. 


Compact Low-Priced Table Model Generator—Crystalloflex Il—an excellent tool for 
research projects entailing a high volume and wide variety of film work. Can be 
operated with up to four individually timed cameras simultaneously. 


An unusually complete line of attachments and accessories for X-ray diffraction and 
spectroscopy, including a versatile group of cameras, a pole figure goniometer, single 
crystal layer line and micro-fluorescence attachments, vacuum spectrometer, and 
digital print-out device. 


Contract services on RCA X-Ray Diffraction and Spectroscopy equipment and Electron 
Microscopes are available through eleven regional offices of the RCA Service Company. 
A NEW LEASING PLAN now makes it possible to obtain all scientific instruments 
with no down payment, low monthly terms and a favorable option to buy. 


For your free copy of this informative 
Brochure or for a quotation on your 
requirements, write to: 

Radio Corporation of America, 

Dept. SD-362, Building 15-1, Camden, N.J. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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More speed, flexibility and reading ease 
than any other integrating recorder 


Accurate, quantitative analysis of any variable that depends on the 
precise measurement and integration of the curve may be obtained with 
the TI Integrating Recorder. The integrator channel is installed as a 
second channel in a standard wide-grid, single-channel servo/riter 
recorder. It consists of a special potentiometer-amplifier-servo arrange- 
ment and activates an overlapping “‘area trace” automatically and simul- 
taneously with the signal trace. 


Three different maximum count rates are readily obtained through an 
adjustable gear system up to a maximum of 40,000 area counts per 
minute. The counting rate linearity is + 0.5% of full scale. 


Note that the integrating signal utilizes the full chart scale to provide 
faster, easier reading. Traverse of the full scale represents 1,000 counts. 
If the integral exceeds 1,000 counts, the integral “folds” and completes 
its excursion in the opposite direction. You may reset the pen to either 
margin between each peak or at the start of each integration for easier 
interpretation. The integrating circuit may be set to any assumed zero 
point in the span of the recorder signal. 


The Integrator Recorder is offered with either portable or flush-mounting 
servo/riter recorders. Or, the Integrator Unit may be factory installed in 
your existing wide or dual chart servo/riter recorder. In fact, many 
flexible arrangements are possible . . . let TI’s recorder engineers work 
with you on specific applications. 


Write for complete information... 


©. TEXAS INSTRUMENTS 








Flush-Mounting 


or 
Portable 






The New 
T/I Integrating Recorder 
is particularly suited for 
Gas Chromatography 
applications. 


Es 


*A Trademark of Texas Instruments 


INCORPORATED 


APPARATUS DIVISION 


3609 BUFFALC SPEEDWAY 






HOUSTON 6, TEXAS 





Books of interest to the biochemist and chemist .. . 


Clark: OXIDATION-REDUCTION POTENTIALS OF ORGANIC SYSTEMS 


“Herein are presented more than 100 tables summarizing existing data on groups of organic oxidation-reduction sys- 
tems. Along with critical notes and a bibliography, these form a valuable reference work. The remainder of the text (over 
half the book) is divided into thirteen chapters dealing with techniques, methods, apparatus, theories and definitions of 
many phases of organic chemistry. The author points out restrictions of a theoretical nature, as well as limitations of par- 
ticular experimental methods.”—J. Franklin Institute 


1960 e 600 pp., 83 figs. ¢ $13.50 


Clark: TOPICS IN PHYSICAL CHEMISTRY, 2nd ed. 


“ 


. recommended without hesitation to all who wish to have a better understanding of physical chemistry in rela- 
tion to human biology.”"—M. J. Australia 


1952 e 795 pp., 176 figs. © $11.00 


Dawkins & Rees: BIOCHEMICAL APPROACH TO PATHOLOGY 


“ 


. cordially recommended to the general reader in the field who is interested in the possibility of establishing the 
nature of basic biochemical disturbances in disease.”—Brit. M. J. 


1959 e@ 137 pp., 30 figs. ¢ $4.50 


Gray: CLINICAL CHEMICAL PATHOLOGY, 2nd ed. 


“ss 


. an essential companion for laboratory technicians; by using it, the latter will obtain an appreciation of the value 
and the limitations of biochemical analyses.”—Science 


1960 © 144 pp., 17 figs. © $3.75 


Larson, Haag & Silvette: TOBACCO: EXPERIMENTAL AND CLINICAL STUDIES 


“The information gathered between the covers of this monograph has been compiled from more than 6000 articles 
published in some 1200 journals up to and largely into the year 1959; these have been read and analytically abstracted 
during a cumulative total of some 50 years’ interest in the biological and medical effects of tobacco. . . .”—Preface 


1961 © 944 pp., 4 figs. © $20.00 


pe -~C, 7 if LA Vs. vA LN » : A. 
THE WILLIAMS & WILKINS COMPAN 
Ga/ Gl GG A 


BALTIMORE 2, MARYLAND, U.S.A. 
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* A FASCINATING SEPARATION 
RESOLVED WITH LKB 4701 UVICORD 


Connected directly to the column outlet, the Uvicord measures 
continuously and without appreciable distortion the UV absorp- 
tion of an eluate, revealing the interesting components even 
when present in small quantities. 


CHARACTERISTICS 
* HIGH VOLUMETRIC RESOLVING POWER 


Five measuring cells of very small volume are available: COMPATIBLE EQUIPMENT 

Optical Path Length Imm 2mm 3mm 4mm $ mm for 

Volume of Cell coos ml o:1ml orm o2 ml °.3 ml 
* HIGH SENSITIVITY AND WIDE MEASURING RANGE 


Example 1. 0.00036 % thyrosine in o.1-N NaOH, 5 mm cell = 10 mm pen deflection (E = 0.05) ri ~O Columns for preparative 
0.036 % thyrosine in o.1-N NaOH, 1 mm cell ~ 100 mm pen deflection (E = 1) ChroMa —~— 


Example 11. 0.02 % serum albumin in 1-% NaCl, 5 mm cell =~ 10 mm pen deflection (E = 9.05). paper chromatography 


LOW UV DOSE ON SENSITIVE MATERIAL Column Electrophoresis Apparatus 
Absorbed UV energy is approx. 1 milliwatt-second per ml at 10 ml/hour. This corresponds to 


a deterioration factor in bovine serum albumin of only 0.0001. MiniFlow all-glass Micropump 
HIGH TIME AND TEMPERATURE STABILITY Conductolyzer, records salt gradients 


Drift is less than 5 % (transmission) in 24 hours and less than 5 % for room-temperature changes of . © . . 
15 °C, either from rg to 30 °C, or with coldroom attachment from o to 15 °C. RadiRac Automatic Fraction Collectors 


ADAPTABILITY 


Connects to any 10 or 100 millivolt, or 0.3 milliamp. standard recorder. Suggested choice is the LKB 6510 D.C. recorder, 4 
which provides distinct marking of fractions by a colour change of trace. General catalog available 





chromatography and electrophoresis: 


Write for bulletin 4700 
LKB Instruments Inc, 4840 Rugby Ave, Washington 14 D.C. 





International Sales Headquarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden. 
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Dynamitron accelerators employ a new 
patented concept utilizing a cascaded 
rectifier system powered in parallel 
with an RF Oscillator. 


Dynamitron positive ion accelerators .. 
featuring wide voltage range, 

constant potential and the high 

current Dynamag ion source. 





Dynamitron electron accelerators... 


featuring high power (up to 30 KW), 
and industrial reliability. 


For detailed information, 
WRITE Dept. S-3. 


mmm f 


RADIATION DYNAMICS, INC. 


SEE 
Westbury Industrial Park 


Westbury, Long Island, N. Y. 
CABLE ADDRESS: RADYNE, WESTBURY, N.Y. 
Sales Agencies 
WESTREX CO. VICKERS C. ITOH & CO., LTD. 
Paris Research, Ltd. 2-4 Honcho 


France Sunninghill, Berks Nihon Bashi 
€n Brussels England Chuo-Ku 


Belgium Tokyo, Japan 
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Eljeet of Rochester... Presents: 


ooo new slant 
on Student-Teaching 


ilta gey-{ae) ol-1 


Science means progress, and to help 
both teachers and students meet the 
challenge of a changing world, Elgeet 
presents a superb new microscope 
with research instrument features 
never before offered in student-teach- 
ing models! 

The inclined eyepiece is typical of 
the many new features, extending to 
students the benefits of unsurpassed 
convenience, ease of operation, and ef- 
ficiency combined with working com- 
fort, resulting in maximum learning 

ew Le q 7 possibilities even over prolonged pe- 
d % . 4 ‘ riods of close concentration. 

bs ' : Rugged and versatile, the Elgeet- 

Olympus is precision engineered and 


designed for years of trouble-free serv- 


we 
~ 
. 





> ice and priced for educators seeking 


the very best . . . on a budget. 





Elgeet-orvmpus Model S-2 MAIL COUPON NOW 


me ee ee ae ae ae ee rr Oe ee eee on 











r 
Pictured standard model S-2 with | Dept. SC-3 ! 
double revolving nosepiece with | Elgeet Optical Co., Inc., Scientific } 
hard-coated = parfocal, achromatic | Instrument and Apparatus Div., 838 I 
interchangeable 10X (N.A. .25) and | Smith Street, Rochester 6, New York. 

A. . jecti . Built-i 1 : 
45 sees wi nee es Phe e ’ | [-] Please send me complete litera- H 
t : é 
$ ° ae peetamey 2h ttt | ture on the New Elgeet-Olympus | 
illumination. 10 Huygenian coated etoas ; 
; : | Microscopes. | 
Cc. lens eyepiece. Choice of concave | j 
ies of tive mirror or interchangeable 20 watt r [[] Please send name of Elgect Dealer " 
oe illuminator (Model LSK) as shown. | nearest me for free demonstration. | 

Write for information on other Name ! 

Ve list price $110.50 each student-teaching models and | ! 

complete microscope line. | Address t 
I 1 
TD. 


Eljeet OPTICAL CO., INC.... SCIENTIFIC INSTRUMENT AND APPARATUS DIVISION 
838 SMITH STREET e ROCHESTER 6, NEW YORK 
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The SARGENT Model XV 


RECORDING POLAROGRAPH ® 


This new Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and the 
highest accuracy and current sensitivity at the 
lowest price of any pen writing polarographic 
instrument on the market. 


It offers you optimum specifications based on 
over twenty years of leadership in design, manu- 
facture and service in this specialized field of 
analysis. 


The polarographic method is capable of repro- 
ducibility to 1/10% and analytical accuracy to 





offers you— 


® FULL 10 INCH 
CHART 


® 1/10% ACCURACY 
OF 
MEASUREMENT 


@® TEN STANDARDIZED 


Current Ranges: 
Polarizing Ranges, 
volts: 
Balancing Speed: 
Bridge Drive: 


Chart Scale: 
Current Accuracy: 
Voltage Accuracy: 


Chart Drive: 


Writing Plate: 


POLARIZING RANGES 


19, from .003 to 1.0 wA/mm. 

0 to —1; —1 to —2; —2 to —3; —3 to —4; +.5 to —5; 
0 to —2; —2 to —4, +1 to —1;0 to —3; +1.5 to —1.5. 
standard, 10 seconds; | second or 4 seconds optional. 
synchronous, continuous repeating, reversible; rotation 
time, 10 minutes. 

current axis, 250 mm; voltage axis, 10 inches equals one 
bridge revolution. 

1/10% 

%Q% 

synchronous, 1 inch per minute standard; other speeds 
optional. 

10% x 124% inches; angle of slope, 30°. 


Y%%. To make use of this facility, the instru- Standardization: manual against internal cadmium sulfate standard cell 
ment must be accurate to 1/10% and chart for both current and voltage. 

space must be provided for recording large Damping: RC, four stage. ‘ 

steps to achieve measuring precision. We strongly aa on ball Peapl Leroy type optional. ’ 
advise against the purchase of any polarographic uppression: zero displacement control, mercury cell powered, 6 times 


instrument using miniature (5 inch) charts and 
low gain balancing systems in the 1% order of 


Potentiometric Range: 


chart width, upscale or downscale. 
2.5 millivolts, usable as general potentiometric recorder. 


ge Finish: case, enameled steel; panels, anodized aluminum; writing 

precision. plate, polished stainless steel; knobs and dials, chromium 
’ : lated and buffed. 

This Model XV is adaptable to 10° M deter- _pimensions: 3 x17x 10. 

minations with the S-29315 Micro Range Net Weight: 65 pounds. 


Extender. 
@Registered Trade Mark (Pat. No. 2,931,964) 





Catalog number S-29310 with accessories and supplies. . . .§1585.00 


For complete information write for Sargent Bulletin P 
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E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO SO, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.e SPRINGFIELD, N.J. 
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KEEP UP TO DATE 


ON NEW INSTRUMENTS 
AND EQUIPMENT 


By using the attached postcard you can always be sure of having 
the latest available information on instruments and equipment for 
the laboratory. Just tear out the attached card and circle those 
items that interest you. Fill in your name and drop it in the mail. 
No stamp is necessary. In a few days you will receive the requested 
information. 


HOW TO USE CARD 


For advertisements. Circle the number of the page on which ad ap- 
pears. U, upper ad; M, middle ad; L, lower ad; I, inside ad; O, 
outside ad. If more than one item appears in an ad, indicate at 
the bottom of the card which item is of interest; otherwise the 
request cannot be processed. 


For New Products. Circle the department number given at the end 
of each paragraph in the New Products section (pages 915—921). 


Additional card on page 929 


S}ONpoig MON 


CS RPEPESPEEP ELE SEL 
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Not gocd after 24 May 1961 


Have you included your-address ? 
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AMINO ACID ANALYZER 


NEW YORK, N.Y. 


MODEL VG-6000 


LATEST IMPROVED 
COMMERCIAL VERSION | 
OF THE APPARATUS 
DESCRIBED BY KARL 

A. PIEZ AND LOUISE | 
MORRIS IN ANALYTICAL 
BIOCHEMISTRY, VOL. 1, 
1960 





— Postage will be paid by — 


SCIENCE MAGAZINE 
New York 36, New York 


Room 740 
11 West 42 Street 


For complete defails 
write Dept. VG for 
Bulletin 6000 
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PHOENIX PRECISION INSTRUMENT COMPANY 
3803-05 NORTH FIFTH ST., PHILADELPHIA 40, PENNSYLVANIA 
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CARL 





ZEISS 





WEST GERMANY 





Zeiss Photo-Microscope 
WITH BUILT-IN AUTOMATIC CAMERA 


In using this unique instrument, you can concentrate fully on the 
subject being studied and photographed, because the taking of the 
picture is practically automatic. 


As soon as the specimen is focused in the eyepiece you merely 
press a button. This results in: (1) Opening of the shutter. (2) Au- 
tomatic setting of exposure time by electronic control. (3) Closing 
of the shutter after exposure. (4) Transporting of the film for the 
next picture. (5) Advance of picture counter. (6) Recocking of 
shutter. A spring mechanism which is wound up before inserting 
the film, takes care of shutter operation and the film transport. Uses 
a standard load of 35mm film—color or black-and-white. 


Built to Zeiss standards, the Photo-Microscope has met with full 
approval wherever it has been put to a practical test. You can rely 
on it for superb performance. 


Write for booklet 


G7 4 FF. LEMS DS, SPV, 52E Faciuties 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 


Extremely Versatile 


The Zeiss Photo-Microscope can be 
used for as many purposes as any 
large universal research microscope. 
It is suited for microscopy and photo- 
micrography with transmitted light 
and epi-illumination as well as for 
work with polarized light. Usual 
methods of examination such as bright 
field, dark field and phase contrast 
may be used. 






COMPLETE 
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When sterility is ap 





. .. that’s when you can count on help from CES, 
the Castle Engineered Sterilization program. At 
your disposal are the results of a three-year study 
of the many packaging films, papers and lamina- 
tions suitable for use with the Castle Sterox-O- 
Matic ethylene oxide process. Our analyses of 
factors such as gas and water absorption, ability to 


ackaging factor... 


withstand pressure fluctuation, color retention and 
clarity in packaging may be a real help to you. 

Right now we’re doing research for some of the 
country’s biggest producers of sterile-packaged 
products. By many we’re recognized as the leading 
authority on sterile packaging. Be that as it may, 
we'd like to put our resources to work for you, too. 


WRITE today for literature. There’s no obligation 
for initial CES research and planning. 


LIGHTS AND STERILIZERS 


CES research leads the ever-widening search 
for better sterilizable packaging materials. 


WILMOT CASTLE CO., 


8003 E. HENRIETTA RD., ROCHESTER 18, N.Y. 


818 SCIENCE, VOL. 133 


































LABASCO’S 





Adjusts from very low 
flame to high flame fig 78 
blowing off grid. 


Rew type of port las well 3 
as grid) is universal for all 
gases (natural, manufac- 
tured and liquefied petro- 
leum). 


Shallow depth of port per- 
mits easy cleaning. 


May safely be used with gas 
pressures up to 5 pounds. 


Adjusts without utilizing ra 
needle valve and packing 
gland found in other types 

of laboratory Burners, thus 
eliminating potential fire 
hazard. 


Precise flame adjustment 7 
made by large, accessible, 
“finger-grip” knob. Not 
necessary to reach under 
base. 


Burner can be turned down 8 
i to a very low input without 
danger of flashback. 


Extra-sturdy, hard-to-tip 
base has grooves to fit over 9 
standard 3” and 4" diam- 

eter ring clamps. 


LABASCO 


A NATIONWIDE NETWORK OF 
LABORATORY EQUIPMENT SUPPLIERS 





Base finished with high- 10 
temperature, corrosion- 
resistant silicone coating. 





In the Ohio Area: 
Chemical Rubber Co. 
2310 Superior Ave., Cleveland 14, O. 


U.S. Patent 2,638,976 






In the Carolinas: 
Cardinal Products, Inc. 
P.O. Box 1611, Durham, N. C. 


In the New England Area: 
Macalaster Bicknell Co. 
243 Broadway, Cambridge, Mass. 


In the West Virginia Area: 
B. Preiser Company 


Prove to yourself 
416 W. Washington St., 





Charleston 2, W. Va. that this new Labasco Burner 
peste: wr Area: is 10 WA YS BETTER! 
7300 W. Montrose Ave., Chicago 34, Ill. CAT. NO. 11-090 


In the New York Area: 
.Y¥. Standard Scientific Supply Corp. ORDE R TO DAY 


808 Broadway, New York 3, N.Y. FROM YOUR LABASCO SUPPLIER 
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RIDL 


These two analyzers have earned their reputation as the most 
versatile analyzers in the field. As you read this the 150th RIDL 
transistorized Pulse Height Analyzer is being purchased. The 34-8 
and 34-12 have been in production a long time. These are the 
best tested, most complete, most versatile transistorized analyzers 
of them all. For simple illustration of this consider the choice of 
read-in and read-out described below: 


CHOICE OF READOUTS: Parallel or serial entry read-out devices, 
magnetic tape, punched paper tape, electric typewriter, point 
plotter, printers and strip-chart recorders . . . may all be linked 
with any of the RIDL line of transistorized pulse height analyzers. 


CHOICE OF INPUTS: RIDL transistorized analyzers may be used 
with ‘either transistorized or vacuum tube amplifiers such as the 
Aé1, A8, DD2, AID, etc. Two input systems may be fed into 
an RIDL analyzer and used alternately at the flip of a switch. In 
addition, RIDL transistorized analyzers have new capability when 
used with the all solid state Model 30-17 Four Channel Mixer 
Amplifier: 
Four Detector Input is easy, using the Model 30-17 Four 
Channel Mixer Amplifier for simultaneous operation with 
RIDL transistorized analyzers. The Model 30-17 provides the 
logic and electronics to operate 4 detectors simultaneously. 






ary 


820 


’ 


ERSATILE 
¥ZER 


Model 34-8 200-Channel Analyzer 
Model 34-12 400-Channel Analyzer 


Each detector stores into a separate quadrant of the analyzer 
memory. 


Coincidence Sum Pulse Input is also easy, using the Model 
30-17 alternate connectors. This is accomplished by storing 
the pulses from each separate detector into a quadrant of 
the analyzer memory. The sum of the coincidence pulses are 
stored in a third quadrant. 


Many current designs for mutliple detector operation with a PHA 
make no provision for examination of coincidence between de- 
tectors. Also, amplitude information is distorted when pulses 
arrive simultaneously or when subsequent pulses change routing 
information during digitizing time in the analog-to-digital con- 
verter. With the RIDL Model 30-17 these can’t happen. Cross talk 
is eliminated. All‘ conditions for proper operation without cross 
talk are provided by this system. 





RIDL Model 30-17 
Four Channel Mixer 
Amplifier with Co- 
incidence and Logic 
Circuits. 








Rithition Ssttinsiiaitt Development Laboratory, LS 


61 EAST NORTH AVENUE e@ NORTHLAKE, ILLINOIS 
PHONE: MUrray 1-2323 e Cable Address: RADILAB 
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In 

PRECISION... 
SIMPLICTT'Y... 
PGES 0. . here's tn entirely NEW 


BLOOD CELL 
> O UNTE R ra ad hospital 


MODEL 75 SANBORN-FROMMER CELL COUNTER 
GIVES ACCURATE, DIRECT-READING COUNTS IN 25 SECONDS 
... MAKES CELL COUNTING EXTREMELY SIMPLE 
..» PRICE $1800 F.0.B., WALTHAM, MASS. 


Pov THE SAMPLE — press the lever — 

within seconds read the cell count 
directly on the panel meter. This fast, 
simple procedure for accurate counting of 
red and white cells is now made possible 
by the new, economically priced Sanborn 
instrument of unique optical-electronic 
design. 

Cell count is determined by the percent 
of time individual cells are present in a 
photoelectrically-observed portion of a 
“dark field’? illuminated chamber. The 
large numberof cells sampled reduces 
chance of statistical error. Direct read- 
out of cell count on the panel meter, with- 
out correction or conversion — and simple, 
positive instrument calibration — assure 
continuing efficiency and economy of 
operation. 

For red or white cells, normal or ab- 
normal blood specimens, the Model 75 is 
ideally suited for hospital admittance, 
clinical, research and similar laboratories 
where speed, accuracy and economy are 
essential. And this new Sanborn instru- 
ment has the same nationwide service 
facilities of 46 Branch Offices and Service 


Agencies offered all Sanborn owners. For me SANBORN COMPANY 


complete details, contact das nearby 175 Wyman Street Waltham 54, Massachusetts 
Sanborn man or write the Inquiry Director 


in Waltham. 
24 MARCH 1961 821 





U.S. Pat. 2,775,159 Canadian Pat. 547,435 
Other Patents Pending in U.S. and Foreign Countries 











AUTOMATICAL 


and provides full informa 


Dut! these T/A EXCLUSIVE FEATURES... 


@ Full 27” distance from sample rack to shielded count- 
ing chamber assures optimum background reduction. 


@ Rock-steady sample transport mechanism moves even 
powder samples without spilling. 


@ Eliminates programming of individual samples. 


@ Permits the continuous repeat counting of individual 
samples for decay studies. 


T/A‘s new sample changer automatically counts 200 
samples and includes a unique design feature to insure 
that information is obtained on every sample, regardless 
of level of activity, without excessive loss of time or labori- 
ous individual sample programming. The exclusive auto- 
matic reverting circuit, together with the automatic gas 
flow and flushing control, make this the most completely 
automatic sample changer available. 


T/A‘s automatic systems make possible a substantial re- 
duction in the number of technicians required for routine 
counting and provide more accurate and more reproduc- 
ible results than can be obtained through manual counting 
techniques. Separate models are available for gas flow, 
for scintillation, or for a combination of both. 


Write for Bulletin No. 174 





MODEL GTS-16 SCALER 


incorporates T/A‘s exclusive automatic 
reverting circuit which permits a wide range 
of preset counts of ‘low activity’ samples. 


MODEL ASC-3 is able to do both gas _ 


flow and scintillation counting simultaneously. 





~ TECHNICAL ASSOCIATES 


Instrumentation for Nuclear Research 


140 West Providencia Avenue e Burbank, California 
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REEVE ANGEL LABORATORY FILTER PAPERS 


Reeve Angel has been synonymous with laboratory filtration for over 40 years—with an enviable reputation as a source of 
specific information and help in problem solving. We are filtration specialists. It is our business to know and understand 
the researcher’s problems—to stay attuned to current individual needs of chemical laboratories throughout North America. 
This constant awareness leads to development of special laboratory papers—the latest of which is Reeve Angel Amberlite® 
lon Exchange Resin Loaded Papers. The best properties of both paper and ion exchange resins have been combined to bring 
you this full range of ion exchange separators. Available in four basic forms: Strong and weak acid cationic exchangers— 
strong and weak base anionic exchangers. Available in circles and sheets, heat sealed in polyethylene for extra protection. 
For complete information on all Reeve Angel laboratory papers write— 





fa reeve angel 9 Bridewell Place, Clifton, N. J. 
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Unsurpassed 
Accuracy 
for pH and mV 


Measurements 








The Model pHM 4 


an All-New pH meter developed for research applications by 


e Transistorized 


@ Potentiometric 


We are exceptionally proud of Radiometers latest 
achievement —.a transistorized pH meter which in- 
cludes these outstanding attributes: 


@ Very low zero drift. 
Accuracy for pH differences to + 0.001 pH. 


Accuracy for mV measurements + 0.2 mV + 


0.05%. 

Reads direct in pH (0 to 14) or mV (0 to + 1500). 
Uses wide variety of plug-in or remote electrodes. 
Built-in battery condition test and standard cell. 


Uses only two types of readily obtainable 1.5 volt 
dry cells. 


Wide buffer adjustment range. 


Small view field for minimum eye travel. 
@ Controls conveniently located. 


SOLD AND SERVICED IN U.S.A. BY 


THE LONDON COMPANY 


RADIOMETER 


If your requirements are exceptionally demanding, do 
not fail to evaluate the Radiometer pHM4. 
By all means write for further information. 









i 3 
HIGH READABILITY Cue iss 
Effective scale length over 140”, or 10” per pH. 


419524 


824 


(Formerly Welwyn International Inc 


3355 Edgecliff Terrace 


In 


CLEVELAND 11, OHIO 


Cana'tda 


Contact any Branch of Canadian Laboratory Supplies Limited 


72 Emdrupvej 


RADIOMETER 


COPENHAGEN, DENMARK 
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The highly specialized field of polarization microscopy requires instru- 
mentation that goes far beyond the general concept of precision. Before 
investing in a microscope for this work, you must be sure that the 
degree of accuracy conforms to the closest possible tolerances. The 
Reichert concern, with nearly a century of history, has the experience 
and skill indispensible for the development of a research polarizing 
microscope. In releasing the “Zetopan-Pol”, Reichert created a modern 
instrument that combines optimum precision with unlimited versatility 
at utmost working comfort and instantaneous transitions through all 
phases of light microscopy with photomicrography. Truly an instrument 
worthy of your consideration! 


Polarizing equipment includes: Circular stage, rotatable 360° reading 
0.1°, detachable mechanical stage, traversing 20 x 30 mm reading to 
0.1 mm, binocular and monocular orthoscopic examination, quick tran- 
sition from orthoscopic to large conoscopic image by means of built-in 
swing-out type Bertrand lens, rotatable filter polarizer and analyzer, 
revolving quadruple nosepiece for individual centering of each objective, 
sextuple ball-bearing nosepiece on wide range of strainfree objectives, 
opaque illuminator for instantaneous transition to reflected light. 


Research 


POLARIZATION 
MICROSCOPY 








With the 


ZETOPAN-POL 








oe 


WILLIAM J. HACKER & CO., INC. 
P. O. Box 646 / West Caldwell, N.J. 
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Why 








TEACHERS’ CHOICE 





International’s Micro Model 
uniquely combines high efficiency 
with low cost for micro and 
semi-micro analyses. It’s the 
preferred tool for teaching 
centrifuging techniques in many 
colleges, universities and 
scientific laboratories. 











FASTER MICRO-TESTING 





International’s Model MB 
is first choice for 
implementing the 
micro-capillary method of 
blood cell volume testing. 
With this “Quiet Test” cen- 
trifuge , samples spun at 
11,500 RPM, are ready for 
accurate reading in 3 or 

4 minutes. 











BENCH SIZE LEADER 


International’s Clinical Model 
has long been recognized as 
the most versatile centrifuge 
in the bench-size class. It 
swings more than 25 accessory 
combinations at speeds up to 
6700 RPM. 






















TWO IN ONE! 


International’s Model CS 
Combines CM economy and 
SB speed and versatility 

in one all-new cabinetized 
centrifuge. Delivers up to 
4,730 < G for routine 

work: up to 37,950 x G 
with multi-speed attachment. 
Swings horizontal, angle 
and basket heads. 
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of your next laboratory centrifuge 


YOU’RE SURE OF SATISFACTION 
WHEN YOU CHOOSE INTERNATIONAL! 










MOST VERSATILE 
























nternational’s Model UV 


is the one model that meets All eight laboratory centrifuges 
all general-purpose laboratory 


demands. No other centrifuge . displayed here bear the : 
in the world today offers a : trademark ...the International 
comparable combination of symbol of optimum value. No 
odern design, rugged other single manufacturer offers 
Hlependability, wide-range all eight. Yet, these trusted 
ersatility, most-wanted friends of thousands of labora- 
features ... at sucha : ae 
oderate price. tory directors and technicians 
are only the highlights of the 
world’s most diversified family 
of fine centrifuges. 





EXPLOSION-PROOF 


nternational’s Model EXD, 
for use in Class I, Group D 
azardous locations, is the 
bnly explosion-proof 
entrifuge listed by 
nderwriters’ Laboratories 


During 59 years of concentrated 
and progressive research on lab- 
oratory centrifuges, Interna- 
tional has developed more 
lad the Canailian Standards models, more accessories, more 
Association. It combines special tooling than all other 


large capacity, high-speed sources combined. 
pnd exceptional durability. WIDE-RANGE REFRIGERATED 














International’s Model PR-2 This specialized pool of knowl- 
HIGH SPEED REFRIGERATED gives positive temperature edge and resources is available 
isternational’s Model HR-1 control within 1°C to blood to you through an Interna- 


’ ; : fractionations and similar 
op eum eM aa separations between — 20°C 


separation at forces up to and + 10°C. Twenty- 


tional-trained representative of 
your authorized International 


40,000 X G and controlled eight interchangeable dealer. Whether your centri- 
emperatures between heads for capacities fuging problems are many or 
h—20°C. and +10°C. The new between 7ml and 4 liters few, his unbiased advice can 
(Heliflow continuous flow provide versatility : 


it, in addition to the aiciiitiedd tts help you select ye versatile = 

our high-speed angle refrigerated special-purpose nternationa 

moat wi ghaanbes th centrifuge class. Centrifuge that fits your needs 
¥ at lowest practical cost. 


Before you choose your next 
laboratory centrifuge, get all 
the facts from your nearby 
International dealer or write: 


i 
f 
| 


re INTERNATIONAL (EC) EQUIPMENT CO. 


1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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ways PICKER NUCLEAR can help you... 


in the study of blood clearance of test 
medication and similar investigations 


radioactivity assay 
fo} mm ce hen iom—t-heekelcc— 
automatically by the hundred 


Picker Nuclear can help you count automatically the gamma 
radiation from large numbers of liquid samples to free your technicians 
for more important work. Typical samples might be those from 
blood analyses conducted on a mice colony, from large scale 
physiology studies, from routine T-3 uptake measurements, etc. 

The automatic system can handle 100 samples at a time. Test 
tube diameter may be 24 mm (for 15 cc samples) or 14 mm 
(for cc samples). The results of the measurement may be recorded 
in counts and time (permitting preset limits on both) or in elapsed 
time (for preset counts). A pulse height analyzer can be included in 
the system to permit selective measurements of a single radioisotope 
in a mixture of isotopes. 


This Automatic Well Counter 7 ons The automatic counting set-up: the Picker 
of the comprehensive Picker line of nuclear Automatic Well Counter at left, next the 
instrumentation and supplies: all marketed Magnascaler and Count and Time Printer, 
and serviced through a national network 
of company offices staffed by trained Picker 
people. (Picker alone in the nuclear field offers 
this caliber of local service). 


For details call your district office (see ‘phone 
book) or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCK TS CLOSE- bad 


"AMAZING SCIENCE BUYS: 


for FUN, STUDY or PROFIT 


STEREO MICROSCOPE 


Years in development. Precision Amer- 
ican made. Used for checking, 
specting, small assembly work 
to 3” working erence Clear, s 
erect image. Wide, 3 dimensional 
eld. 2 sets of pe on rotating 
turret. 23X and 40X. 10 Days Free 
Trial. 
Stock me: 85,056-W 

f.o.b. Caringen. N.J. 





Low Power Supplementary Lens Attachment for above 
wteree rors 15X down to 6X with clear, extra large 
1%” field 

Stock No. 30,276-W  .--.-. inte Gases diet hiireniatioad $7.50 


ASSEMBLED 
AND 
READY TO USE! 





you 





Photographers! This is an actual photograph 
of the moon taken through our Astronomical 


sies! Equatorial mount with lock on both axes. 
over-coated 3” 


equipped with a 60X eyepiece and a mounted Barlow Ler 
6 

essential, is also included. 
EE 


“HAND 
TELESCOPE” BOOK 


Stock No. 85,050-W —__ 





See the Stars, Moon, Planets Close Up! 


3’ ASTRONOMICAL REFLECTING TELESCOPE 
60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 
You'll see the Rings of Saturn, 


the fascinating planet Mars, huge 
Clusters, Moons of Jupiter in detail. 
Aluminized and 
Telescope comes 
. giving 
always so 
portable tripod— 
HART plus 272 page 
“HOW TO USE YOUR 


on the Moon, Star 


diameter high-speed f/10 mirror. 





to 180 power. An Optical Finder Telescope, 





Sturdy, hardwood, 
with Scope:—Valuable STA c 
OK OF HEAVENS” plus 


scam tasdigpsaiea eines ks bape eaiaaatiaiga mn a 





Telescope by a 17-year student. 


4,” Resets Telescope—up to 255 Power, all-metal pedestal mount. 
Stock No. 85,105-W $79. 


F.0.8. Barrington, N.J. 





NEW! GRAPH RUBBER STAMP 


Real time and labor saver for math 
teachers. If your tests require graph 
backgrounds—no need to attach separate 
sheets of graph paper and worry about 
keeping them straight. Simply stamp a 
graph pattern, 3” square as needed on 
each paper. Grading graph problems then 





become 100% easier. Stamps are 3” 
square overall—2 different patterns. 
Stock No. 50,255-W (100 blocks) -......-- $3.00 Postpaid 


Stock ~*~ “a 351-W (16 blocks) — ----$3.00 is ie 
olar Coordinate Graph Stamp—3” Diam 
Stock te. NO cntctanntitena wie $3.00, Postpaid 





pt Rbernnied OF SCIENCE...REALLY BEAUTIFUL! 
CIRCULAR DIFFRACTION- 
GRATING JEWELRY 


1” diameter 


Shimmering rainbows of aeeee color 
in jewelry of exquisite bea mare 
with CIRCULAR DIFF RAC TION 

GRATING REPLICA. Just as a 
prism breaks up light into its full 
range of individual colors, so does 
the diffraction grating. Promises to 
become a rage in current fashion 

Stock No. 30,349-W Earrings _._.....____ $2.75 Pstpd. 
Stock No. 30,350-W Cuff Links ~-$2.75 Pstpd. 
Stock No. 30,372-W Pendant - ~-$2.75 Pstpd. 
Stock No. 30,390-W Tie-Clasp __ ----$2.75 Pstpd. 


ee 
15%” VISIBLE WOMAN KIT 


Astonishing counterpart of the famous VIS 
IBLE MAN. Authentic, exact-scale, labora- 
tory model of female figure lets you look 
Tight through transparent ‘‘skin’’—examine 
vital organs, glands, nerves, veins, arteries. 
All parts removable, replaceable. Articulated 
skeleton permits inspection of 206 bones. 
Separate group of internal parts shows 7- 
months pregnancy. Ideal for students, doctors, 

















nurses, hobbyists. C rong se favorably with 
expensive medical school models. emplete with base. 
Authoritative 12-page Book, INTRODU CTION TO 


ANATOMY, included. 
CROUK TG. PE Seee ee oank-scccceassecuneu $4.98 Postpaid 
Stock No. 70,228-W _..Visible Man Kit_..$4.98 Postpaid 


PS a 
WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric 
Generator for scientific experi 
ments, electrical uses, demon 
strations. Generates up to 90 
volts by turning crank. Use in 
high impedance relays. Charge 
ground and bring up night 
crawlers for bait or study. 2 
Alnico Magnets alone worth original price. Wt. 2 Ibs. 
Cost to Govt. $15. 

Stock No. 50,225-w 
Same type generator, 
demonstrator, 


Stock No. 50,865-W ....................- $9.95 Postpaid 





on Sotbisidahet coc tot bi cies maaan $4.95 Postpaid 


mounted, with light, as electricity 


Terrific Buy! American Made! 
OPAQUE PROJECTOR 


Projects illustrations up to 3” 
and enlarges them to 35” x 
screen is 6% ft. from projector; 
larger pictures if screen is further 
away. No film or ne ives needed. 
Projects charts, iagrams, pictures, 
full color or black-and-white. 
current. 6-ft. extension cord and plug gee aty Operates 
on 60 watt bulb, not included. Size 12” x « 4%” wide. 
Weight 1 Ib., 2 oz. Plastic case with built- in handle. 


Stock No. 70,199-W $7.95 Postpaid 








photos, 
Oper rates on 115 volt, A.C. 





lettering in 


ANALOG COMPUTER KIT 


© COMAVED AAALOG COMPUTER 






Ideal introduction to the increas- 
ingly important electronic com- 
puter field. For bright students, 
or anyone interested in this new 
science. Demonstrates basic analeg 
ples—can be used for multiplication, 
roots, log operations, trig problems, 
electricity and magnetism problems. 
Easily assembled with screwdriver and pliers. Operates 
on 2 flashlight batteries. Electric meter and 3 potentiom- 
eters are mounted on die-cut box. Answer is indicated 
on dial. Computer is 20” long, 9” wide, 2” deep. 


OOO: Re. FR NGIE cin cceiencus $14.95 Postpaid 





computir 
division, 


prin 
powers, 
formulae, 

















FLASHLIGHT POINTER FOR MOVIE SCREENS 
Ideal for pointing out interesting fea 
tures on movie, slide projection screens. 
Excellent lecture tool. 
on maps, etc. 


For teacher use 
Flashlight 
arrow where you point it. 


focuses an 





Stock No. 60,117-W en canomasasnccacensgeee Postpaid 





SCIENCE TREASURE CHESTS 
For Boys—Girls—Adults! 


Excellent ‘Science Fair’’ Material! 
Science Treasure Chest — Extra-powerful 
magnets, polarizing filte compass, one 





v 





iy-mirror film, prism, diffraction grating, 
and lots of other items for hundreds of 
hrilling experiments, plus a_Ten-Lens Kit for making 
elescopes, microscopes, ete. Full instructions included 

Stock No. 70,342-W _.....--..- -$5.00 Postpaid 
Science Treasure Chest DeLuxe—Everything in 
hove plus exciting — ional items for more 
experiments including rstal-growing kit, 
molecular model set, first: surface mirrors, 


Chest 
advanced 
electric motor, 
and lots more 


ee 8 em $10.00 Postpaid 






LIFE SIZE HUMAN SKULL 





EEL A NE 
Take Telephoto Shots Thru 7 x 50 MONOCULAR 


This ie fine quality, American made instrument—war 
surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used 
for general observation both day and night and to take 
fascinating telephoto shots with your camera. Brand new, 
$95 value. Due to Japanese competition we close these out 
at a bargain price. Directions and mounting hints included 
Stock No. 50,003-W -.. “- $15.00 Postpaid 





ORDER BY STOCK NUMBER 


EDMUND SCIENTIFIC CO. 


Invaluable educational aid! Fascinating 
conversation piece! Skull is anatomically 
correct—made of natural bone color, bone 
hard, lifetime plastic. Parts snap to 
gether—take apart. Spring-action lower 
jaw. Remsdvable skull cap for examination 
of po cavity, nasal passages. etc. Ideal 
entists, doctors, dentists, teachers 
Stand and Instruction and Anatomy 









students, artists. 
Chart included. 


a $4.95 Postpaid 


. » . SEND CHECK OR MONEY ORDER .. 





CRYSTAL GROWING KIT ww 





wie 


Do a crystalography project illus- * 
trated with large beautiful crystals 
you grow yourself. Kit includes 
the book ‘Crystals and Crystal 
Growing’’ and a generous supply 
of the chemical you need to grow large display crystals of 
potassium aluminum sulfate (clear), potassium chromium 
sulfate (purple), potassium sodium tartrate (clear), nickel 
sulfate hexahydrate (blue green) or heptahydrate (green), 





potassium ferricyanide (red), and copper acetate (blue 
green). 
ee ee $9.50 Postpaid 


‘FISH’ WITH A MAGNET 


Go Treasure Hunting On The Bottom 
Great idea! Fascinating fun and some- 
times tremendously profitable! Tie a line 
to our 5-lb. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it 
along the bottom—your ‘‘treasure’’ haul 
can be outboard motors, anchors, fishing 
tackle, all kinds of metal valuables. 5-Ib. 
surplus—Alnico V Type 
Ibs. on land—much greater 
now and try this new sport. 


Stock No. 70,183-W 5-lb. Magnet .._.....$9.95 Postpaid 





Magnet is war 
a terrific bargain. Lifts over 125 


weights under water. Order 


War Surplus American-Made 7x50 Binoculars 


Big savings! 7 


Brand new! Crystal 
clear viewing—7 power. Every opti- 
cal element is coated. An excellent 
night glass—the size recommended 
for satellite viewing. Individual eye 
focus. Exit pupil 7mm. Approx. field 
at 1.000 yds. is 376 ft. Carrying 
case included. American 7 x 50's 
pacaualts cost $195. Our war surplus 
price saves you real money. 


Stock No. 1533-W — 

















.-Only $55. 00 Postpd. 
‘ax included) 





SOIL TESTING KITS 


DE LUXE KIT for determining acidity and 
7 ulkalinity, exisiting levels of nitrogen, phos- 
Ue = Phorus and potassium in the soil. Includes 
= ai “Know Your Soil’ dictionary, reagents and 
solutions to ake complete soil analyses 

(100 individual tests) in styrene x 7° x 2 case. 
RO. WOU ins cen conn epanemnactscecntantiiviamael $8.95 Postpaid 
STANDARD KIT similar to above, with materials for. 10 
x 


analyses and 15 additional pH tests. Comes in 5” 
1° 











plastic case. 

8 en eee $5.95 Postpaid 
JUNIOR KIT—Basis for mz fascinating experiments 
regarding growth of plants, etc. 

Steck Nea: G0086-W ..2.....4,/6.012 5 $2.00 Postpaid 


SRE a 
WRITE FOR FREE CATALOG “W”! 


Optics for the Science Class! Opties for the Space Era! 
144 PAGES! OVER 
1000 OPTICAL BUYS! 


Huge selection of lenses, 
prisms, war surplus op- 
tical instruments, parts 
and accessories. Tele- 
scopes, microscopes, 
binoculars, infrared 
sniperscope, ete. Low- 
cost Science and Math 
learning and Teaching 


ds. 











Request Catalog W. 





SATISFACTION GUARANTEED! 


BARRINGTON, NEW 


JERSEY 
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The Vanguard 
Model 1000 VOLUMATIC 


Fraction Collector 


The Vanguard VOLUMATIC is a completely transis- 
torized self-contained unit employing an advanced 
technique for volumetric collection of chromatographic 
separations. Hold-up and mixing in volumetrically 
controlled separations are virtually eliminated when 
fractionation is performed with the Vanguard VOL- 
UMATIC. Using a unique principle of repetitive cuts 
for a single separation, in conjunction with a photo- 
electric sensing device, the VOLUMATIC will collect 
from one to ten times the siphon volume in each test 
tube. The operator merely dials the number of times 
he wishes the siphon to fill and discharge before ad- 
vancing to the next test tube. Employing this technique 
for collection of 5 X siphon volume for example, only 
the hold-up present from the last one-fifth of the first 
fraction is mixed with the first one-fifth of the second 
fraction, an 80% reduction in mixing. 


Transistorization of all components assures absolute 
reliability of operation and allows continuous cold- 
room operation without modification. 


The cast aluminum instrument cabinet affords the 


P.O. Box 244 
La Grange, Illinois 
Fleetwood 4-5656 


830 





strength and rigidity needed for large columns and 
ancillary equipment, yet the entire unit weighs less 
than 50 lbs. Positive indexing of the stainless steel dis- 
pensing head to succeeding inner rows is achieved 
through mechanical gating which assures continued 
reliability. Compact size (25 in. wide x 30 in. long x 
6 in. high) promotes maximum utilization of valu- 
able laboratory and cold-room space. Heavy gauge, 
large capacity aluminum turntable (245 samples in 
13mm. or 15mm. size) is supplied with handle and 
base-mounted rubber feet for easy removal and use 
as test tube tray. 


Interchangeable turntables for 13mm., 15mm. and 
18mm. test tubes are offered as standard accessories. 
To meet varying requirements a complete selection of 
siphons is also available. To increase the versatility of 
the Vanguard VOLUMATIC, transistorized time and 
drop counting plug-in units are also available. 


Complete unit including siphon and turntable of 
choice with 4 ft. column support rod priced at $695.00, 
F.O.B. LaGrange, Illinois. 


INSTRUMENT COMPANY 
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OLEMAN 


surprising ...and usable ... sensitivity 





It's true! The Coleman Photofluorometer® is sensi- 
tive enough to determine quinine concentration 
easily down to 3 parts in 10 billion—and when 
coupled with a Coleman Galv-O-Meter or Spec- 
trophotometer, its sensitivity can be multiplied 15 
times! Determinations such as that shown above 
are wel! within its range. 


This is one of the great advantages in using a 
Coleman Photofluorometer2-a tremendous sensi- 
tivity range without the use of photomultipliers. 
In addition to high sensitivity, the Photofluorom- 
eter® remains unsurpassed for stability and ease 
of operation, with features like these: 

Sample is placed directly in the optical system. 
No doors or carriers to handle. 

Beam focuses within sample to eliminate inter- 


ference by alien light or scratches and stains on 
the cuvette. 


Chan tigen tau i mil yes 


COLEMAN ‘INSTRUMENTS, 
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InNCS 


High intensity UV light plus continuous aper- 
ture control offer optimum excitation at all times. 


Matched cuvettes save time and trouble. 
Direct readings from large meter dial. 


Eliminates need for expensive and troublesome 
photo-multiplier. 


Decay of sensitive samples prevented by pro- 
tecting sample from irradiation except during read- 
ing. 

Filters are encased . . . protected from damage 
and many are pre-grouped for specific determina- 
tions. 

Drift due to. temperature change is prevented 
by the sample’s position in the fan-cooled optical 
system. 


For complete data, ask for Bulletin SB-245A 





— aneoar A 


Retien 


MAYWOOD, ILLINOIS 


831 





The Coleman Photofluorometer offers this 
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yurveillance Drone 


Record shown \ actual size. 


Drone surveillance and reconnaissance gives U.S. Army 
combat units a high-altitude vantage point with much 
broader horizons from which to view battlefield action 
and terrain. 

If effective use of the data gathered by the drone— 
the “‘eye in the sky’”’—is to be made, accurate instruments 
have to be on hand to monitor the drone’s position and 
movement, its operational behavior and its response to 
flight commands. Telemetry supplies the radio link which 
transmits all this behavior information to a thoroughly- 
instrumented mobile tactical command post developed by 
Tele-Dynamics Division of American Bosch Arma Corp. 

The Honeywell Model 1012 Visicorder has been selected 
as the direct readout unit in the Tele-Dynamics Drone 
Surveillance Telemetry system. In use with its companion 
instrumentation, the 36-channel Visicorder simultane- 
ously displays the 22 channels of information required to 
track a drone, plus the timing traces. 

In the Tele-Dynamics van, which serves as a tactical 
command post, the Visicorder provides both an instant 
‘quick look’? and a permanent record of the drone’s 
operational parameters. 

Signals are transmitted over a single channel by time- 
multiplexing. Signal and battery strength, engine speed 
and temperature, pitch and roll commands, altitude, air- 
speed, attitude (pitch and roll), yaw, acceleration (hori- 
zontal and vertical), and angle of attack are recorded by the 
Visicorder,along with three separate records of vibration. 

Like the other units of the Tele-Dynamics system, 
these Honeywell Visicorders are built for rugged service 
... to deliver the data ... when the drone is up and the 
chips are down. 

Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for a demonstration of how a Visicorder 
Oscillograph will save you time and money in data acqui- 
sition. OEM inquiries invited. 

Reference Data: write for bulietins 906, 1012, 1108 and 1406. 


Minneapolis-Honeywell Regulator Co. 
Industrial Products Group, Heiland Division 
5200 E. Evans Avenue, Denver 22, Colorado 


Honeywell 
Qudusttial Produits. Group 


| HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. 
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_ NEW 


TORSION DIAL BALANCES 


with | 


WEIGHT LOADERS 


Torsion’s new line of weight-loading dial balances retains all the proved 
advantages of the unique Torsion principle which eliminates knife edges 
and guarantees long-lasting accuracy. 

Since Torsion introduced the “fine weighing” dial over a year ago, users 
have reported substantial savings in weighing time. Now Torsion has 
added a “weight-loading” dial which enables the user to “dial in” 
additional weights as described in the specifications for each new balance, 


Both dials can be used without arresting the balance. 

By using two dials, one for weight loading and one for fine weighing, 
Torsion has cut weighing time even more. 

With Torsion’s new two-dial feature, the time-consuming handling 

of small, loose weights has been eliminated. In addition to faster weighing, 


Torsion’s new dial balances with weight loaders minimize the possibility 
of weights becoming inaccurate from rough handling. 


Ask your laboratory supply salesman for a demonstration 
or write for complete specifications. 


Phe Torsion Balance Gem/any 


Main Office and Factory: Clifton, Mew Jersey 
Sales Offices: Chi., Ill., San Mateo, Cal. 





A TORSION MODEL DWL-3 


Capacity: 200 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.02 gram graduations 
(Readability: .005 g) 


TORSION DWL-S 

Capacity: 500 grams 
Weight-loading Dial: up to 90 
grams by 10 gram increments 

Fine Weighing Dial: 10 grams by 
.1 gram graduations 

(Readability: .02 g) 


TORSION DWL-2 

Capacity: 120 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.01 gram graduations 
(Readability: .002 g) 


TORSION DWL2-1 

Specifications are same as the DWL-2 
except that this model has scoop 

fer seeds or other bulky material. 














Herodotus, the historian, 
records (490 B.C.) the use 
of burnished shields for 
military signaling. This 
was the forerunner of 

the heliograph, invented 
by Sir Henry C. Mance, 
which came into wide use 
centuries later. 





emtei esis OF SPACE TECHNOLOGY IN 


COMMUNICATIONS 


Lockheed’s interest in developing the science of communications extends from the 
depths of the oceans to deep space. Its Missiles and Space Division research programs 
deal with the development and application of statistical communication and decision 
theory in such areas as countermeasures; telemetry multiplexing and modulation; 
scatter communications; multiple vehicle tracking; millimeter wave generation and 
utilization; sonic signal detection and processing; avoidance of multipath degradation; 
and interference avoidance. 

Associated research and development efforts are directed toward propagation 
studies and advanced antenna design; low noise amplifiers; vehicle borne signal trans- 
mission and reception, data storage and processing; solid state materials and devices. 

The scope of such activities extends from advanced studies of naval communica- 
tion problems on and under the oceans; the many applications to satellite vehicles; 
on to the specialized communication problems of deep space explorations. Latter 
needs are exemplified by high frequencies, low weight and power, high stability, low 
effective bandwidth, extreme reliability and basic simplicity requirements. 
Engineers and Scientists: Investigating the entire spectrum of communications is 
typical of Lockheed Missiles and Space Division’s broad diversification. The Division 
possesses complete capability in more than 40 areas of science and technology — from 
concept to operation. Its programs provide a fascinating challenge to creative engi- 
neers and scientists. They include: celestial mechanics; communications; computer 
research and development; electromagnetic wave propagation and radiation; elec- 
tronics; the flight sciences; human engineering; magnetohydrodynamics; man in space; 
materials and processes; applied mathematics; oceanography; operations research and 
analysis; ionic, nuclear and plasma propulsion and exotic fuels; sonics; space medicine; 





space navigation; and space physics. 

If you are experienced in work related to any of the above areas, you are invited 
to inquire into the interesting programs being conducted and planned at Lockheed. 
Write: Research and Development Staff, Dept. M-18A,962 W. El Camino Real, 
Sunnyvale, California. U.S. citizenship or existing Department of Defense industrial 
security clearance required. 


de i hood MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA 
Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA e HAWAII 
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COBAL? 60 


SERVICE and SOURCE RANGE 


| 


Another 17,000 curies 
of AECL cobalt 60 
for petroleum research. 





A “Weldcaps” ‘Cobalt 60 source supplied 
by AECL, in the hot cell at SINCLAIR 
RESEARCH LABORATORIES INC., Harvey, 
Illinois. 


For your Gamma Irradiation requirements 
choose A.E.C.L. COBALT 60 


se Can be supplied in kilocurie Cobalt 60 is 


em? @ Penetrating — (excellent uniformity of 
sk Versatile PELLET and SLUG dose), 

forms enable you to choose any © Reliabie — (no complicated electrical 

source configuration you desire. equipment to break down at critical 


times), 
: * Why, ” 
uae ae, wae d saieeen) & a (calibrate once, then forget, 
’ about i 
are available in a wide range of ao ; , : 
standard sizes. Special sizes can be 0 ee ee re ee eee 


I diated materials; Monochromatic 
made up as required. radiation). 


IRRADIATOR DESIGN and FABRICATION SERVICE 


Take advantage of AECL’s years of experi- 
ence and knowhow for assistance regarding 
any aspect of your research or production 
irradiator requirements. 


For further information, please write to — 


ATOMIC ENERGY OF CANADA LIMITED 


Commercial Products Division « P.O. Box 93 « Ottawa « Canada 
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New, revised printing of G.B.1. Cata- 
log lists a wide range of amino acids, 
peptides, carbohydrates, adenylates, 
nucleates, purines, pyrimidines, en- 
zymes, hormones, prepared microbiologi- 
cal media and prepared test diets for experi- 
mental animals. 


PRODUCTS 


GENERAL BIOCHEMICALS 


A Division of The North American Mogul Products Co. 


Chagrin Falis, Ohio 


wl! ae 
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YEARS EXPERIENCE & SERVICE... 


on special products 
for research 
in this new catalog 
















FOR RESEARCH 


Organization 





Address 





City Zone__ State 
Cut-Out And Paste On Post Card 





60 Laboratory Park 


Phone: CHestnut 7-6464 
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No. 1010 
Beaker with handle 





Hmm, a beaker with a han- 


Four orifices on this flow- 


No, 5960 
Flowmeter 


No, 3690 


Drying Apparatus 











Drying apparatus for small A “‘t’’ 





No. 6952 
Manometer 








manometer. Scaled 





dle. Makes sense. Should lift 
and pour as easy as a coffee- 
pot —even when it’s boiling 
hot. Won’t need those clumsy 


meter. From %4 to 2 mm. 
Says you just turn the stopper 
to select the one you want. 
That’s pretty simple. 


quantities. Works at constant 
temperature, under reduced 
pressure. I won’t have to buy 
separate parts and make my 


from 0 to 160 mm. The scale 
is red for easy reading. Avail- 
able in single outlet also, Real 
easy to fill. 





tongs now.K 


kK MORAL? 


Whatever you need, it’s probably in 
LG-2, the new PyREx Labware Cata- 
log. It’s the widest line anywhere. 
More than 9000 items. 

Take beakers, for instance. There 
are 10 types of beakers in 55 sizes. 
Beakers with or without spouts. Tall 
or low form beakers. Conical or 
graduated ones. Micro beakers. 

Need a beaker for everyday use? 


own. after all. * 


Try a Pyrex brand standard model. 
One for work with light-sensitive sub- 
stances? PyREX Low Actinic Ware is 
designed for it. For gas absorption or 
washing? Filtration? There’s a PYREX 
brand fritted beaker. Using alkalies? 
Corning brand Alkali Resistant Ware 
is your best bet. 

For high-temperature work up to 
1500 degrees C., there’s a VYCOR 


brand glass beaker of 96% silica. 

Whatever you need, check the 
quantity discount allowances. They 
run as much as 23.5%. And, if you 
don’t have a copy of our new catalog, 
LG-2, write for yours. 


Pay CORNING. GLASS WORKS 
a | 7503 Crystal St., Corning, N.Y. 
CORNING MEANS RESEARCH IN GLASS 


PYREX’ laboratory ware... ihe tested tool of modern research 
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Specific Microbial Cells Can 
Be Produced CONTINUOUSLY 
with the... 


Biogen is a completely new apparatus which 
produces extremely large quantities of speci- 
fic microorganisms quickly, economically and 
continuously, under well defined conditions. 

When the continuous process is not required, 
the Biogen provides excellent conditions for 
the efficient production of batch cultures. 

For the first time, investigations requiring 
large populations of microbial cells become 
fully practical in such diverse fields as Bac- 
terial Physiology, Enzymology, Genetics, 
Pharmacology, Fermentation Studies, and 
Virology (including Bacteriophage). 

The Biogen is self-sterilizing and has com- 
plete controls on the front panel which govern 
the sterilization cycle, speed of agitation and 
the temperature within the chamber. Four 









ee 


a Cmecrican 
Slogen 


independently steam sterilizable valves per- 
mit sterile sampling. 

Chamber temperature is maintained at 
1° C. within a range of 20° C. to 85° C. 
Electrically powered incinerators provide a 
sterile air intake for aeration of the medium 
within the chamber as well as sterilization of 
the effluent air. 


In a recent typical run with E. colt, a 
maximum population of 1.8 x 10!0/ml. was 
attained. Furnishings for a complete Biogen 
laboratory are available from the American 
Sterilizer Company. Typical equipment in- 
cludes: A full selection of Water Stills, Pre- 
mix Tanks, Cooling Bath and Coil, Centri- 
fuge, Refrigerators, Freeze Drying Apparatus 
and Steam or Gas Sterilizers. We invite 
inquiries as to your specific needs. 

Write for technical literature... 
Bulletin IC-605R. 


AMERICAN 


STERILIZER 


ERIE* PENNSYLVANIA 
SCIENTIFIC AND INDUSTRIAL DIVISION 


World's largest designer and manufacturer of 
Sterilizers ond Equipment for Biological Research 





Four independently steam sterilizable valves 
such as the two illustrated above eliminate 
danger of medium contamination. Two elec- 
trically powered incinerators are standard on 
the Amsco Biogen . . . for air intake and 
effluent air. For critical laboratory work an 
additional effluent incinerator is recommended. 
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DEVELOPMENT OF LUNAR SPACECRAFT 


The “Ranger” series of spacecraft, designed first to This is one phase of JPL’s current assignment from the 
explore the environment and later to land instrument cap- National Aeronautics and Space Administration—to be 
sules on the Moon, are now being developed and tested responsible for the Nation’s unmanned lunar, planetary 
at Jet Propulsion Laboratory. and interplanetary exploration. 

Illustrated is a “Ranger” proof-test model undergoing An advanced program such as this provides numerous 
design verification testing at the Laboratory. Here design objectives and incentives for qualified engineers and sci- 
features are tested and proved, operational procedures entists who are eager to help solve the complex problems 
developed and handling experience gained for the actual. of deep space exploration. 
construction of the initial flight spacecraft. Such men are welcome at JPL. 


JET PROPULSION LABORATORY 
Operated by the California Institute of Technology under contract with the National Aeronautics and Space Administration 
PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 
COMMUNICATIONS « INSTRUMENTATION e INFRARED « ASTROPHYSICS .« GEOPHYSICS « GEOCHEMISTRY 
e ASTRONOMY « PROPULSION ¢ MASER «e STRUCTURES « PHYSICS e 


Send professional resume, with full qualifications and experience, for our immediate consideration 
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ELECTROLYTIC POLISHER 


The Carl Zeiss Jena Electrolytic Polisher is the only instrument in the world permitting 
constant observation of the etching process. Elimination of stop-and-start, trial-and- 
error specimen preparation results in tremendous time saving and increased accuracy. 


 Electrolytically removes layers from specimen surface under controlled conditions 

e Polisher is completely closed during operation protecting user from contact with electrolyte or live 
electrical parts 

e Automatic safety interlock stops electrolytic action when unit is opened 

e Specimen:size up to 30 mm: high x 100 mm. diameter 

e Microscope provides 210X magnification 

¢ Easily adaptable to photomicrographic studies 

e External power supply unit included 





NEOPHOT-—Research Metallographic Microscope 


Modern, incident-light, photo-microscopy has a strong ally in the Carl Zeiss Jena Neo- 
phot, an extremely accurate research metallograph priced as a routine instrument. 


© Optical system corrected to produce highest resolution and flatness of field obtainable 
Highly flexible . . . bright field, dark field, polarization, phase contrast 


¢ Three individual photographic systems permit a succession of imaging scales from 0.5:1 to 1600:1 
e Microhardness Tester (model D32) available as accessory unit 





Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing: Dept. $3/61 


= ea Cc oO h& Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y. 
In Canada: Jena Scientific instruments Ltd., 1437 MacKay Street, Montreal, Quebec 
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FISHER DEVELOPS WHAT 








Get correct endpoints every time with the Model 36 Titrimeter, Fisher’s new potentiometric 
titrator for automatic and manual titration. Two sensitivity levels permit pinpoint determination 
of titration endpoints. Range: 0 to +1400 my, 0 to 14 pH. Resolution: +2 mv, +0.02 pH. Ac 
curacy: +0.5%. (Also available: Model 35 for manual titration.) 
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YOU NEED! 








Fisher makes what you need: At 116,500-sq.-ft. Indi- 
ana (Pa.) plant, Fisher builds instruments to high stand- 


ards. Above: Duo-Spectranal®, portable spectroscope for 
qualitative metal analysis, semi-quantitative determination. 
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Fisher stocks what you need for fast delivery—over 
20,000 apparatus items, 7,000 chemicals in 750,000 sq. ft, 
of warehouse space. Example: stabilized Karl Fischer Reas 
gent designed for repeated use with negligible titer loss. 


24 MARCH 1961 


ust out of Fisher Scientific’s development lab is 
the new, automatic Titrimeter® (left), designed 
for rapid, precise potentiometric titrations. It’s typical 
of hundreds of new instruments developed by Fisher 
engineers to help you do your job more speedily, 
accurately, conveniently, safely or economically. 
Product development is only one facet of Fisher 
... others are briefly described on. these pages. Al- 
together, they are the reason why Fisher Scientific 
is a leader in laboratory instrumentation and reagent 
manufacture . . . and your complete source for 
laboratory needs. 
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Fisher services your needs ,.. from expert repairs to in- 
valuable technical assistance. Example: Fisher’s Gas Chromatog- 
raphy Laboratory has provided many time-saving, efficient ap- 
proaches to analysis of gases and low-boiling liquids. 


Want to know more about how Fisher can help 
you? Full details in free, data-packed bulletins. Just 
clip, fill out and mail coupon to Fisher Scientific 
Company, |39 Fisher Building, Pittsburgh 19, Pa. 


Fisher Scientific Company 
139 Fisher Building 
Pittsburgh 19, Pa. 


Please send me information on the following: 

0 “This Is Fisher” DC “Stabilized Karl Fischer Reagent” 
0 Fisher “Titrimeter” CJ Gas Chromatography 

(C0 Fisher “Duo-Spectranal” 


Please Print 


Name. Title 








Company 


Street. 








FISHER SCIENTIFIC 


World’s Largest Manufaclurer-Distribulor of Laboratory Appliances & Reagent Chemicals 


Boston « Chicago « FortWorth e Houston « NewYork e Odessa, Texas 
Philadelphia « Pittsburgh © St.Louis « Washington « Montreal e Toronto 
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HIGH RESOLUTION UV 
SPECTROPHOTOMETER 
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Ease of Operation 
Direct Readout 

% Ratio Recording 

& Both UV and Visible 
11 Double-beam 

!_ |mmediate Delivery 


Now available at over 100 authorized Beckman 
laboratory apparatus dealers throughout the 
United States and Canada, Contact your dealer 
or write for Data File 38-12-UV 


*T.M. 




















Beckmar’ 

Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
Fullerton, California 
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Letters 


Conservation 


Thank you for your cover picture 
[Science 132 (9 Dec. 1960)] calling at- 
tention to the book, This Is the Amer- 
ican Earth, one of the Sierra Club’s 
most important achievements in 68 
years of conservation. We are happy 
that your reviewer, ecologist Edward S. 
Deevey, author of one of the liveliest 
essays I have ever read (“The hare and 
the haruspex,” in the Yale Review), 
liked the pictures [132, 1759 (1960)]. 
Other ecologists we have heard from 
liked the rest of the book as well. 

Nancy Newhall chose a method of 
presentation that she hoped would jar 
readers out of the Conventional Re- 
sponse. The result may not be com- 
fortable, but then it wasn’t intended to 
be. As one who has watched the re- 
sponse to various kinds of conservation 
writing for more than 20 years, I think 
her choice, in its organic beauty, war- 
rants the high praise that it has received 
elsewhere. Not Deevey’s ridicule. He 
sticks labels on the conservation effort 
that will be much harder to scrape off 
than they were to put on. 

Before undertaking a review that 
could severely impair the reception ac- 
corded a book by so important an audi- 
ence as yours, I think a reviewer should 
read the book carefully, not just skim 
it. There is abundant evidence of skim- 
ming in the review, patent in the fact 
that a man as brilliant as Deevey missed 
the point of the book as no other re- 
viewer has. In implying that Nancy 
Newhall’s text is concerned only with 
scenic resources and not with broad 
conservation, he misses her thesis by a 
mile. The text is about the survival of 
man. It concerns the relation of man’s 
spirit—the crucial resource—to his 
environment, on which he must live 
much more lightly than he has been 
doing. An ecologist, of all people, must 
know how totally inadequate the shal- 
low definition of conservation (“wise 
use”) is in the mid-20th century—even 
when qualified to read “ecologically 
sound use.” 


This Is the American Earth is not a: 


book to be read in smug assurance that 
science has solved everything, or soon 
will have. It tells no one to relax and 
enjoy man’s present course; it tries to 
change that course to one with good 
promise for our children. “Conserva- 
tion is humanity fighting for the future,” 
Nancy Newhall writes. It is not a 
methodological gathering of data indi- 
cating a need for further study about 
the rate of expenditure of resources. 
Nor is conservation served by desic- 
cating emotion out of its literature. One 
of the needs in conservation is the abil- 


ity to express deep-felt opinion, to com- 
press considerable scientific fact into 
poetic form, and especially to stir people 
into caring enough to act, and to act in 
time. 

We wish your readers would check 
for themselves what Nancy Newhall, as 
an artist and writer lauded by artists 
and writers (if not by one ecologist) 
and as a conservationist and sciolist 
if not as a scientist, has been able to do. 
We think they will conclude it was 
worth doing. (I can’t resist adding, 
about the text that Deevey didn’t like, 
that Alfred Knopf, no mean connois- 
seur of the written word, has proposed 
publishing the text without the photo- 
graphs!) 

Davip BROWER 
Sierra Club, San Francisco, California 


I am glad, with David Brower, that 
many reviewers liked Nancy Newhall’s 
text, but I would be more penitent 
about being caught in a minority posi- 
tion if I were sure that the reviewers 
are not confusing their own commit- 
ment to the cause of conservation with 
literary discernment. In my _ review, 
which certainly was ungracious, I tried 
to nail an attitude that is wholly natural 
to movements of social reform, but 
which seems to me to pose a grave in- 
ternal danger: the tendency of partisans 
to talk only to each other, in a private 
language that is bound to be miscon- 
strued when overheard. I think it is 
poor tactics to broadcast this language. 
I quite agree that conservation is “hu- 
manity fighting for the future,’ but I 
suspect that field commanders like 
Brower, to whom we must all be grate- 
ful as they conduct our battles for us, 
cannot see all sectors of the front at 
once; and I think the movement is 
strong enough to stand some frank dis- 
cussion, intramurally and behind the 
firing lines, of its methodology and 
goals. 

To deal first with tactics, let me make 
plain that I ridiculed neither the book 
nor the movement, nor do I oppose 
emotion or art in the service of policy. 
What I said was that effusive overstate- 
ment is a dangerous political weapon, 
since its users can be made to look 
ridiculous. We agree, entre nous, that 
the book is propaganda—Paradise Lost 
was propaganda too. Now emotion is 
the very stuff of art, but when art is 
used as propaganda one wants to be 
quite sure that the emotion not only is 
honest but sounds honest—otherwise 
the irreverent opposition labels it senti- 
mentality, meretriciousness, or cant. 
And it takes very great literary skill to 
express honest emotion nobly enough to 
spike such charges; sincerity is neces- 
sary but insufficient. I do not question 
Nancy Newhall’s sincerity. I do find 

(Continued on page 922) 
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Born to the purple... Beckman’s new, low-cost UV. The DB* is a double-beam 


ultraviolet spectrophotometer for either automatic recording or direct-reading manual 
operation...at a price every laboratory can now afford. It complements the distinguished 
Beckman line of UV spectrophotometers, the DU® and DK* providing exceptional resolu- 
tion with additional measurement versatility through attachments for flame photometry, 
etc. The new DB covers a wide wavelength range from 220 to'770 muy, features simplicity of 
operation and programmed or manual slit systems for optimum resolution; stray radiation 
is less than 0.5% at 220 mu, photometric repeatability is +0.01 absorbance units at 0.400 
absorbance. % A new accessory, the Beckman Potentiometric Laboratory Recorder adapts 
the DB for true %T recording, differential analyses, and reaction-rate studies.The versatile 
recorder also is ideal for use with pH meters or other laboratory instruments. % Ask your 
Beckman Laboratory apparatus dealer for additional information about the new, low-cost 
DB and recorder, or write for Data File 88-12-03. Berkman’ 


Scientific and Process / Instruments Division 
*TRADEMARK, BECKMAN INSTRUMENTS, INC Beckman Instrumente, Ine. 
; 2 ‘ 2500 Fullerton Road, Fullerton, California 














Nuclear-Structure Research 


Initial work with the 12-Mev 
Tandem Van de Graaff has con- 
firmed beyond expectations our 
early conviction that this accel- 
erator system would greatly ex- 
tend areas of useful research. A 
previously “dark” area, in fact 
the whole upper half of the peri- 
odic table, can now be investi- 
gated with precision. The range 
now beginning to be explored 
with extremely stable monoer- 
getic particle beams includes 
many isotope-rich elements and 
the important domain of fission- 
able materials. Current research 
indicates the Tandem has in- 
creased the number of resolvable 
energy levels by an order of mag- 
nitude. In constructing a theory 
of the nucleus, the precision we 
speak of is every bit as important 
as the extension in energy. Tan- 
dem ion beams permit discrimi- 
nation between closely associated 
energy levels and reveal new 
subtleties in the fine structure 

of heavier elements. 


The Tandem Van de Graaff’s 
external ion source at ground 
potential is a boon to experi- 
menters. There are seventeen 
stable nuclei up to oxygen, and 
all of these may be used as bom- 
barding particles. With multiple 
stripping and two-stage acceler- 
ation, oxygen ions have been 
accelerated to 60 Mev. 


A characteristic of truly new 
research tools is evident in the 
way the Tandem is shaping the 
direction and objectives of phys- 
ics research programs. As a 
result, four Jaboratories with 
machines installed and perform- 


ing to specifications, and others 
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CENTER OF MASS ENERGY IN MeV 
from current experimentation 
with the Tandem Accelerator at Chalk 


Data 


River Laboratories, Atomic Energy of 


Canada Limited. 


awaiting Tandem delivery, are 
planning to undertake work that 


is new and challenging. 


At High Voltage, careful 
thought is already being given 
to feasible extension of the basic 
Tandem principle. A three-stage 
injector Tandem with guaran- 
teed 17.5-Mev proton energy is 
on order for the University of 
Texas, and Tandem systems with 
92-Mev proton energy are feasi- 
ble today. This “second genera- 
tion” of Tandems will employ 
higher terminal potentials, three 
stages of acceleration and de- 
to increase beam 

are also investi- 
for 


velopments 

current. We 
gating pulsing techniques 
Tandems, and the possibility of 


polarized ion sources is being 


studied. 


A paper at our recent Accel- 
erator Conference, “Current Ex- 
with the Tandem 
Accelerator at the Chalk River 


perimentation 


Laboratories',” describes an out- 


standing experimental physics 
program. Write us for a COpy- 


“Low-Energy” Physics 


As we address ourselves to 
this subject, elegantly 
called nuclear-structure physics, 
the reader may conclude we 
have an axe to grind, and we 
admit it. We believe a great 
deal of research remains to be 
done on light nuclei. There is, for 
example, time-consuming but re- 


more 


warding precision nuclear spec- 
troscopy to fill in gaps in existing 
energy level data, as well as new 
research related to the conserva- 
tion of isotopic spin, excitation 
energies of low excited states 
and direct interaction mechan- 
isms. 

Because much nuclear-struc- 
ture research can be accom- 
plished with standard Van de 
Graaffs in the 1-5 Mev energy 
range, equipped with ion sources 
for hydrogen, helium or heavy 
elements, these machines repre- 
sent ideal research instruments 
for the university physics labora- 
tory of modest proportions. We 
are presently compiling informa- 
tion on exactly where machines 

of moderate cost and energy can 
make significant contributions in 
iluminating concepts of nuclear 
structure and would be happy 
to discuss this subject with you. 


iH. E, Gove, proceedings of the Second 
Accelerator Conference, Amsterdam, Oct., 
1960 (North Holland Publishing Com- 
pany, 1961) p. 63- 


—— 


HicH VOLTAGE ENGINEERING 
CORPOR ATION 


BURLINGTON, MASSACHUSETTS, U.S.A. 
APPLIED RADIATION CORPORATION 
HIGH VOLTAGE ENGINEERING (EUROPA) NV. 
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Seven Days a Week 


Twenty-four hours a day, seven days a week, the Voice of America 
broadcasts radio programs in 35 languages from 87 transmitting sta- 
tions. Many of the programs are available on tape for foreign distribu- 
tion and rebroadcast, and many are recorded when received by foreign 
stations and rebroadcast later. 

In addition to regular weekly reports on science and medicine in the 
United States, the Voice of America has during the last two years pro- 
duced several series of programs about science and scientists: Frontiers 
of Knowledge; International Geophysical Year Series; American Men 
of Science; Science Features; Science in the News; Birth of a Spaceman; 
The Ocean Depths—A New Frontier; Man in Space—Project Mercury; 
Atoms for Power; The New World of Atomic Energy; and Forum— 
The Arts and Sciences in Mid-Century America. 

The Forum series is of special interest in that it makes no attempt to 
reach a mass audience: it is directed to intellectuals abroad. In the 
sciences, two series of Forum lectures were given in 1959: a 16-pro- 
gram series in medicine and a 20-program series in the behavioral 
sciences. In 1960 an 11-program series in chemistry was produced, 
and the first of 20 lectures in the biological sciences was broadcast 
last week. A few titles from the latest series and the names of the lec- 
turers give some idea of the scope and quality of the programs. In 
chemistry, the following are representative: Chemical Research in 
Solar Energy, Farrington Daniels; Radioactive Isotopes in Chemical 
Research, Paul C. Aebersold; Proteins, John T. Edsall; and Origin of 
the Solar System, Harrison Brown. In biology some sample lectures 
are: Characteristics of Animal Populations, Edward S. Deevey; Plant 
Photoperiods, H. A. Borthwick; Biochemistry of Human Heredity, H. 
Bentley Glass; Chromosomes and Tissue Culture, Theodore T. Puck; 
Enzyme Feedback Controls of Living Processes, DeWitt Stetten. 

The lectures in this series are available abroad not only on tape but 
also in the form of pamphlets which are obtainable for the asking at 
any of the 200 foreign posts of the United States Information Service 
or by direct request to the Voice of America in Washington. 

Some Americans who are aware that these Forum lectures may be 
freely published or broadcast overseas have been under the impression 
that they cannot be used in a similar way in the United States. This is 
in part true, in that it is easier for a foreigner to obtain and publish 
the material: all he needs is a copy or a tape. A domestic user must in 
the first place get wind of the lectures and then get permission of the 
lecturers to use the material. Subject to the lecturers’ permission. com- 
mercial publishers are, however, planning to bring out at least three 
of the Forum series in paperback editions, and the National Associa- 
tion of Educational Broadcasters will make the tapes available for 
further distribution. Thus it will soon be possible for Americans to 
have access to much of the material that is now virtually limited to a 
foreign audience. They then can judge for themselves whether an 


-English chemist was justified in writing recently that these lectures 


would assist him and his colleagues in keeping up with modern develop- 
ments in science.—G.DuS. 








Now, protein analysis in one-tenth the time! 
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New Bausch & Lomb Serum Protein Meter eliminates complicated chemical 
procedures ... frees lab time by cutting nine-tenths off the time previously 
required ... reduces possibility of sample contamination. 


Just centrifuge the sample. Put it on the Serum Protein Meter. See the result, in 
protein grams per 100 milliliters, on the direct-reading 











scale. It’s quick, it’s accurate... and | BAUSCH & LOMB INCORPORATED 7 
that’s all there is to it! | 75914 Bausch Street, Rochester 2, N. Y. | 
Try it out in your own lab and see for yourself. O cama Se watson: | 
Just phone your B&L laboratory supply C Ld like an obligation-free | 
dealer, or mail the coupon. | demonstration. ! 
| | 
BAUSCH & LOMB INGNS Sisliic cies | 
UW | Professional Address ... 

| 
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CURRENT PROBLEMS IN RESEARCH 





The Planet Venus 


Recent observations shed light on the atmosphere, 
surface, and possible biology of the nearest planet. 


The launching of the Soviet inter- 
planetary vehicle toward Venus on 12 
February 1961 opens a new era in 
planetary studies. This article is an 
assessment of current knowledge of 
Venus at the dawn of this era. 

The planet Venus is enshrouded by 
clouds which prevent telescopic exami- 
nation of its surface. In the absence of 
direct observations, reasons have been 
adduced for proposing a variety of 
differing and mutually inconsistent sur- 
face conditions. Since only water clouds 
were familiar to terrestrial observers, 
the apparent thickness of the Cytherean 
(1) cloud layer seemed to argue for a 
great abundance of water. From there 
it was only a step to the assertion (2) 
that “everything on Venus is dripping 
wet. ... A very great part of the sur- 
face of Venus is no doubt covered with 
swamps. . . . The constantly uniform 
climatic conditions which exist every- 
where result in an entire absence of 
adaptation to changing exterior condi- 
tions. Only low forms of life are there- 
fore represented, mostly no doubt, be- 
longing to the vegetable kingdom; and 
the organisms are nearly of the same 
kind all over the planet.” 

After many unsuccessful spectro- 
scopic attempts to discover water vapor 
in the Cytherean atmosphere, the hypo- 





The author is Miller research fellow at the 
Institute for Basic Research in Science, the 
Space Sciences Laboratory, and the Department 
of Astronomy, University of California at 
Berkeley, 
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Carl Sagan 


thetical Carboniferous swamp was gen- 
erally abandoned, to be replaced by an 
arid planetary desert, overlain by 
clouds of dust from the wind-swept 
surface (3) (Fig. 1). The arid surface 
also explained the great abundance of 
carbon dioxide [which was accidentally 
discovered (4) in a search for water 
vapor]; for, in the absence of water, the 
Urey equilibrium pressure of carbon 
dioxide will not be established (5). 
Hoyle (6) explained the lack of water 
by assuming a great excess of hydro- 
carbons over water on primitive Venus, 
and subsequent oxidation of the hydro- 
carbons to carbon dioxide, until all the 
water was depleted. He suggested that 
the surface is now covered with the re- 
mainder of the hydrocarbons, and that 
the cloud layer is composed of smog. 
Menzel and Whipple (7) replaced 
the wind-swept desert and the planetary 
oil field with a global Seltzer ocean; 
they argued that if Venus were com- 
pletely covered by water (because of 
the high atmospheric content of carbon 
dioxide, the water would, of course, be 
carbonated), the access of carbon di- 
oxide to silicates would be impaired, 
and for this reason the Urey equilib- 
rium would not be established. The 
state of our knowledge of Venus is 
amply illustrated by the fact that the 
Carboniferous swamp, the wind-swept 
desert, the planetary oil field, and the 
global Seltzer ocean each have their 
serious proponents, and those planning 
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eventual manned expeditions to Venus 
must be exceedingly perplexed over 
whether to send along a paleobotanist, 
a mineralogist, a petroleum geologist, 
or a deep-sea diver. But new informa- 
tion has recently become available 
which probably eliminates three of the 
four proposed surface environments; 
taken together with some of the earlier 
data, it points the way ‘to a consistent 
picture of the atmosphere and surface 
of Venus. 


Composition of the Atmosphere 


Only the portions of the Cytherean 
atmosphere which are above the cloud 
layer are accessible to spectroscopic in- 
vestigation. Since the cloud layer may 
be situated tens of kilometers above the 
surface (see the discussion below), the 
spectroscopic data are not necessarily 
directly applicable to the lower atmos- 
phere. It is possible that gases present 
above the cloud layer in undetectable 
amounts are abundant in the lower at- 
mosphere. By laboratory intensity- 
matching of the Cytherean carbon di- 
oxide intercombination bands near 
8000 angstroms, the abundance of 
carbon dioxide (above the atmospheric 
level at which an 8000-angstrom 
photon is effectively reflected) is esti- 
mated to be 1 kilometer-atmosphere 
(km-atm) (8). The only other pos- 
sibly identified atmospheric constituent 
is water vapor, marginally detected on 
Venus recently by high-altitude balloon 
spectroscopy. The abundance of water 
vapor (above the atmospheric level at 
which a 1.13-micron photon is effective- 
ly reflected) is estimated by Strong to be 
about 2 x 10° gm/cm’* (9). Kozyrev 
Teports observing several features in the 
aurora and night sky of Venus corre- 
sponding in wavelength to known emis- 
sion bands of Nz, N:*, and CO* (J0). 
From considerations of cosmic abun- 
dance and from terrestrial analogy, we 
would expect to find N:—which has no 
permitted absorption spectrum in the 
presently accessible wavelength region 
—on Venus, and we would expect to 
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find carbon monoxide from the photo- 
dissociation of carbon dioxide. [It is a 
curious incidental fact that at-one time 
Kozyrev (J1) believed the spectral 
features discovered by him were due to 
microorganisms in the Cytherean at- 
mosphere.] Nevertheless, Newkirk (12) 
found no evidence of many of the 
strongest features reported by Kozyrev 
and found strong emission at a neigh- 
boring wavelength (4505 A) not re- 
ported by Kozyrev and corresponding 
to no known molecular emission. The 
only features common to both observa- 
tions are unidentified emission bands at 
4415 and 4435 angstroms (/3). 

One might attribute the absence of, 
for example, the N:* first negative sys- 
tem in Newkirk’s spectra to low 
magnetic activity at the time of his 
observations, but the absence of the 
feature at 4505 angstroms in Kozyrev’s 
spectra then remains puzzling. Unsuc- 
cessful searches for carbon monoxide 
absorption place the amount of carbon 
monoxide above the relevant reflection 
level at less than 100 cm-atm (/4). At 
the present writing, it must be con- 
cluded that there is no convincing direct 
evidence for nitrogen or carbon mon- 
oxide on Venus. The present upper 
limit on oxygen in the high Cytherean 
atmosphere is 100 cm-atm (3, 15); the 
limit is 100 cm-atm for N:O, 4 cm-atm 
for NH:, 20 cm-atm for CH:, 3 cm-atm 
for C:H:, and 1 cm-atm for C:Hs (14). 
None of these gases has been identified. 
The last few abundances argue effec- 
tively against the hypothesis that the 
cloud layer is composed of hydrocar- 
bons (6, 16); at the observed tempera- 
ture of the cloud layer, the vapor pres- 
sures of gaseous hydrocarbons are 
greater by orders of magnitude than 
the spectroscopic upper limits. 


Nature of the Cloud Layer 


Visual observations of Venus gen- 
erally show very little detail, owing to 
the uniformly high albedo of the cloud 
layer. During daylight telescopic obser- 
vations, when comparisons with terres- 
trial clouds can b2 made, it is evident 
that the planet is a pale lemon yellow. 
The yellow coloration of Venus is: also 
observed photometrically (17). Under 
the best seeing conditions, faint dark 
markings can be perceived on the il- 
luminated part of the disk. A broad 
band of shade adjoining the terminator 
sometimes appears brown (1/8). Other 
markings, both bright and dark, can be 


850 


observed; occasionally dark bands are 
seen extending perpendicularly from 
the terminator onto the disk. The dif- 
ficulties encountered in making visual 
observations of Venus are illustrated by 
the fact that the outstanding American 
observer at the turn of the century, in 
over a decade of regular observation 
of Venus, was able to see distinct 
markings only once. On that occasion 
shading was evident, parallel to the 
terminator but not perpendicular to it 
(19). Danjon and Dollfus (20) have 
constructed planispheres from their 
visual observations which show dark 
markings with little relative displace- 
ment over periods of weeks. In some 
drawings the markings tend to radiate 
from the subsolar point. Danjon and 
Dollfus interpret these dark markings 
as surface features seen through stable 
gaps in the cloud layer. The apparent 
constancy in the position of the mark- 
ings suggested to the French astrono- 
mers that the period of rotation of 
Venus is equal to its period of revolu- 
tion, 225 days. However, Kuiper (2/) 
has pointed out that on a slowly ro- 
tating planet, cloud patterns near the 
terminator will bear an approximately 
constant relation to the terminator, just 
as characteristic cloud patterns appear 
at a given time of day on the earth. 
Photographic detail of Venus is most 
evident in the near-ultraviolet region 
and least evident in the infrared. It is 
impossible to explain this circumstance 
by an inverse-power scattering law and 
the hypothesis that the observed detail 
is below the visible cloud layer. Detail 
on Mars becomes more evident toward 
the longer wavelengths. It is tempiing 
to suggesi the presence around Venus 
of high-altitude clouds which are 
opaque to ultra-violet light and more 
transparent in the infrared. An alterna- 
tive explanation is that the cloud layer 
is billowy, so that low-lying clouds ap- 
pear darkened in the violet because of 
the increased scattering of light by the 
overlying atmosphere (/4). The classic 


ultraviolet photographs by Ross (/8)_ 


(Fig. 2) show time-variable bright and 
dark areas, sometimes stretching, band- 
like, perpendicularly from the termina- 
tor onto the disk. Generally there is a 
dark shading adjacent to the terminator, 
as in visual observations. Perhaps the 
most striking features of Ross’s photo- 
graphs are the departures of the crescent 
from a symmetric form. Especially 
where there are bright features the plan- 
etary limb protrudes markedly. On the 
other hand, when there are nearby dark 





features, the terminator has a serrated 
appearance. The bright protruding fea- 
tures are prominent near the apparent 
poles, especially near the southern pole; 
they were also detected visually by 
such early observers as Schréter and 
Trouvelot,- who explained them as 
enormous mountains, 60 or more kilo- 
meters high. Ross proposed the more 
likely explanation that the protrusions 
are areas of atmospheric haze sur- 
rounding the planetary poles, such as 
exist around Mars. This, in turn, im- 
plies an appreciable difference in tem- 
perature between the equator and the 
poles. It would be of interest to deter- 
mine the composition of the polar 
haze. More recent ultraviolet photo- 
graphs show three bright and three 
dark bands, roughly perpendicular to 
the terminator and extending across the 
entire visible hemisphere of Venus. The 
inclination of these bands to the plane 
of the Cytherean orbit is estimated by 
Kuiper (22) at 32° and by Richardson 
(23) at 14°. The difference between 
these values emphasizes the observa- 
tional difficulties. 

Ross attributed the presence of band 
structure to atmospheric circulation, as 
has been suggested for the Jovian 
planets. If the explanation is correct, 
then the speed of rotation at the equa- 
tor must exceed the speed of random 
atmospheric winds (/7), giving a maxi- 
mum period of rotation of a few weeks. 
The minimum period is obtained from 
the absence of a rotational Doppler 
shift at the planetary limb (24). The 
true period of rotation is probably be- 
tween 5 and 30 days. 

A potentially effective method of 
studying the Cytherean cloud layer is 
the determination of the polarization 
of sunlight reflected from Venus to 
Earth, as a function of the phase of 
Venus. The polarization curve of Venus 
in integrated light was first obtained by 
Lyot (25), who attempted to reproduce 
it in the laboratory, employing a wide 
range of substances. He found that for 
fine mists of water, decreasing the size 
of the droplets caused the polarization 
curve increasingly to resemble that of 
Venus. However, before even a rough 
fit was obtained, the droplets became 
unstable. Lyot therefore prepared colloi- 
dal suspensions of bromonaphthalene, 
which have the same differential index 
of refraction as water in air, and found 
that droplets of 2-micron radius were 
required to give an approximate fit 
with the Venus observations. However, 
this fit was rather poor; for certain 
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phase angles, even the signs of the 
laboratory and Cytherean polarizations 
disagreed. Furthermore, the near-infra- 
red polarization curve of Venus differs 
markedly from the theoretically pre- 
dicted curve for liquid water droplets 
(26). The polarimetric evidence argues 
against a liquid water cloud layer on 
Venus, but at the same time no sub- 
stance is known which provides a better 
fit to the polarization curve of Venus 
than do droplets of water. More work 
is needed, both on the polarimetry of 
laboratory suspensions of liquids and 
crystals at low temperatures and in pro- 
viding the Venus polarization as a func- 
tion of wavelength (27). 

The polarization varies over the disk 
of Venus. Regions of high (negative) 
polarization are localized in the appar- 
ent polar regions, and correlation of 
high polarization with the bright visual 
and photographic features in the same 
regions is tempting. However, there ap- 


pears to be no consistent difference in 
polarization between the poles (28), 
while the bright areas near the apparent 
south pole are usually more brilliant 
than those near the apparent north 
pole. Indeed, comparison of visual and 
polarimetric observations made on the 
same day shows no clear correlation, 
and it is possible that the particles re- 
sponsible for the polarization are differ- 
ent from those responsible for the 
visual and photographic cloud layer. 
The problem of the composition of 
the clouds has been approached in 
other ways. The visual albedo of Venus, 
corrected for yellow coloration, has 
been estimated to be 0.68 + 0.04 (26). 
The only common condensable or sub- 
limable substance which is known to 
have such high reflectivities at the tem- 
peratures of the Cytherean cloud layer 
is water, either as droplets or as ice 
crystals. Carbon dioxide sublimation is 
unlikely in the Cytherean atmosphere, 


because at the carbon dioxide pressures 
of the cloud layer, temperatures of 
about 165°K are required for satura- 
tion; even in the polar regions there is 
no evidence for cloud temperatures so 
low as this. A condensable or sublim- 
able cloud layer is suggested by the 
polar haze. Noncondensable substances 
which have sufficiently high reflectivities 
include quartz, AlsO:, CaO, MgCO: and 
a number of other geochemically less 
abundant materials, but it is improb- 
able that there is large-scale preferen- 
tial production of such substances on 
Venus (29). A variety of molecules 
has been suggested to explain the yel- 
low coloration, among them polymer- 
ized carbon suboxide (26), ammonium 
nitrite (30), and nitrogen dioxide. Be- 
cause these substances have low reflec- 
tivities, it is unlikely that the clouds 
are composed primarily of any of them. 

The presence of large quantities of 
polymerized carbon suboxide is further 





Fig. 1. A painting by Chesley Bonestell showing possible surface conditions on Venus according to the dust-bowl hypothesis. [From 
a painting by C. Bonestell, in The Conquest of Space (Viking Press, New York, 1950)] 
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Fig. 2. Sequence of ultraviolet photographs of Venus taken with the 60- and 100-inch reflectors at Mount Wilson 
Observatory by F. E. Ross, in June and July 1927. [From Astrophys. J. 68, 57 (1928), with permission from the 
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improbable because the monomer has 
a set of fairly strong absorption fea- 
tures extending to wavelengths just 
short of 3350 angstroms, while all ultra- 
violet spectra of Venus for this region 
have been negative; and also because 
in the photoproduction of each mon- 
omer by 


2 CO + CO. + hy > C02. + Oz 


a molecule of oxygen is formed, while 
searches for molecular oxygen have 
also been unsuccessful. On the other 
hand, small amounts of polymerized 
carbon suboxide (C:O:2)n must certain- 
ly be produced and may contribute to 
the coloration of the clouds. The sur- 
prisingly low intensity of the carbon 
dioxide absorption bands in the 8- to 
13-micron region (31) suggests the 
presence of a substance which is trans- 
parent to the photographic infrared and 
opaque to the thermocouple infrared; 
although it is possible that (CsOz)n can 
serve this function, the lack of unam- 
biguous laboratory spectra of the pol- 
ymer (31) precludes a more definitive 
identification. Since polymerized car- 
bon suboxide absorbs in the near- 
ultraviolet, it is also a likely candidate 
for the hypothesized high-altitude dark 
clouds (32). Heyden, Kiess, and Kiess 
(33) have called attention to a broad 
continuum in the near-ultraviolet spec- 
trum of Venus, which they attribute to 
N:O.. Since nitrogen tetroxide is readily 
dissociated, at wavelengths of less than 
3000 angstroms, to the dioxide and to 
atomic oxygen, it might be thought that 
a plentiful source of NO: is available. 
However, the identification of the 
tetroxide must be regarded as extremely 
tentative, since Kiess and Corliss (34) 
have announced a very similar feature 
in the spectrum of Jupiter, where so 
highly oxidized a molecule as N:O: cer- 
tainly could not escape reduction at 
all atmospheric levels. 

If the surface temperature of Venus 
is near 600°K (see the discussion be- 
low), the theory of the radiation bal- 
ance implies an ice-crystal cloud layer 
some 30 or 40 kilometers above the 
surface (35). The predicted cloud tem- 
perature is equal to the thermocouple 
temperature, and the theoretical satura- 
tion abundance of water vapor above 
the clouds agrees with the balloon 
abundances of water. The reflectivity 
of such a cloud layer is high enough 
to explain the Cytherean albedo, but 
insufficient data are available on the 
polarization of ice crystals to make 
comparisons with the Venus polariza- 
tion curve. 
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Optical Temperatures 


The radiation emitted from Venus 
at various wavelengths has been ana- 
lyzed, and corresponding temperatures 
have been obtained. However, the 
radiation at a given wavelength may be 
the integration of emission from many 
altitudes in the Cytherean atmosphere, 
and for this reason considerable caution 
must be exercised in relating these 
temperatures to specific atmospheric 
levels. Thermocouple observations in 
the 8- to 13-micron window in the 
terrestrial atmosphere yield mean tem- 
peratures for the disk of Venus of about 
234+10°K (31, 36). The fact that 
the 10-micron carbon dioxide bands 
are probably not opaque above the 
cloud layer (32) implies that the cloud 
temperature is close to the thermocou- 
ple temperature. The unilluminated 
hemisphere has almost the same tem- 
perature as the illuminated hemisphere; 
this circumstance has suggested (/8) 
that the period of rotation must be 
much less than the period of revolu- 
tion—otherwise the bright side would 
grow much warmer than the dark side. 
However, this conclusion is not neces- 
sarily valid if violent interhemispheric 
circulation exists, as indeed the banded 
structure in ultraviolet photographs 
would seem to indicate. It is also pos- 
sible that the temperature at a given 
atmospheric depth is much lower on 
the dark than on the bright side but 
that the observer sees to greater depths 
in the unilluminated hemisphere be- 
cause of a sinking of the cloud layer, 
and so obtains misleadingly high com- 
posite temperatures. Evidence exists 
that the bright ultraviolet clouds in the 
apparent polar regions are colder than 
clouds in neighboring areas (31), as 
would be expected if the clouds origi- 
nate from the condensation or subli- 
mation of a gas. 

Thermocouple tracings of the disk of 
Venus show distinct limb darkening, 
the intensity falling off approximately 
as (cos @)!, where @ is the angle be- 
tween the line of sight and the plane- 
tary vertical (3/7). From this law of 
limb darkening, the vertical tempera- 
ture distribution immediately above the 
cloud layer can be computed; the at- 
mosphere turns out to be nearly. iso- 
thermal above the cloud layer, the 
temperature decreasing only as the one- 
eighth power of the optical depth (37). 
The true lapse rate is only about half 
the adiabatic lapse rate. In the absence 
of an ozone layer (there should be little 
ozone in an atmosphere with no free 


oxygen). the temperature will remain 
roughly constant above the cloud layer 
until dissociation and ionization by 
short-wavelength solar radiation be- 
come significant. 

Carbon dioxide will begin to dissoci- 
ate above unit optical depth with light 
of wavelengths of less than 1692 ang- 
stroms, and the atomic oxygen produced 
will be ionized in the Schumann-Runge 
continuum. The absorption cross-section 
of carbon dioxide just short of the pho- 
to-dissociation threshold is about 10-* 
square centimeters; therefore, the tem- 
perature commences to increase, and 
the Cytherean ionosphere begins at the 
level above which there is about 1 cm- 
atm of carbon dioxide. From observa- 
tions of the occultation of Regulus by 
Venus (38) it is known that there is 
about 1.7 cm-atm of atmosphere at an 
altitude of some 70 kilometers above 
the cloud layer. From the same ob- 
servations a scale height of 6.8 kilo- 
meters has been obtained for this level. 
Thus, if there is negligible photo- 
dissociation at this altitude, the ambient 
temperature is about 300°K; if carbon 
dioxide is completely photodissociated, 
the temperature is about 150°K. The 
limb-darkening evidence that the atmos- 
phere is approximately isothermal 
above the cloud layer suggests that the 
temperature 70 kilometers above the 
cloud layer probably lies a few tens of 
degrees below 230°K. An intermediate 
level of photodissociation is therefore 
indicated, as would be expected for 
such a transition region. (It should be 
mentioned, however, that the T « p? 
law inferred from limb darkening can- 
not apply high above the cloud layer 
and still be consistent with the occulta- 
tion data.) If the cloud layer is a few 
tens of kilometers above the surface, 
then the Cytherean ionosphere begins 
at altitudes comparable to those of the 
terrestrial ionosphere. 

Molecular vibration bands show ro- 
tational fine structure, which, if a Boltz- 
mann distribution of energy levels is 


. assumed, can be used to derive tem- 


peratures. If equipartition exists be- 
tween rotational and translational ener- 
gies, the rotational temperature so 
derived will be the appropriate gas 
kinetic temperature. On the basis of 
an assumed radiative transfer in an 
optically thick Cytherean atmosphere 
which scatters radiation isotropically, a 
composite rotational temperature of 
285 + 9°K has been derived from the 
carbon dioxide bands in the 8000-ang- 
strom region (39). From considera- 
tions of pressure broadening of the 
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spectral lines in an adiabatic atmos- 
phere, the temperature at the bottom 
of the layer emitting the 8000-angstrom 
features is estimated at 320°K (26). 
The rotational temperatures must arise 
from deeper levels than the thermo- 
couple temperatures, probably from be- 
neath the visible cloud layer. This is 
then evidence for the transparency of 
the visible cloud layer in the near infra- 
red; accordingly, observations at near- 
infrared wavelengths which lack mo- 
lecular absorption features should pro- 
vide information on the lower Cyther- 
ean atmosphere. 


Microwave Temperatures 


Since the 1956 inferior conjunction, 
when Mayer, McCullough, and Sloan- 
aker (40) made their first observations 
at 3.15 centimeters, measurements have 
been made of the absolute intensity of 
the microwave radio emission from 
Venus. If one assumes ad hoc that the 
signal is due to black-body radiation, 
a brightness temperature can be derived 
from the Planck distribution. If the as- 
sumption of black-body emission is 
correct, the brightness temperature 
should be independent of frequency. 
Between 3 and 21 centimeters, the 
brightness temperature proves to be 
constant within limits of experimental 
error, and the Venus radio spectrum is 
inconsistent with known sources of 
nonthermal emission, such as cyciotron 
or synchrotron radiation from charged 
particies trapped in a’Cytherean Van 
Allen belt (35). The mean black-body 
temperature for these wavelengths is 
approximately 600 + 50°K, possibly 
depending somewhat on the phase of 
Venus. On the other hand, observations 
near 8 millimeters appear to give 
significantly lower brightness tempera- 
tures; at 8.6 millimeters, observations 
with the 10-foot radio telescope of the 
Naval Research Laboratory give a 
brightness temperature of 410 + 160°K 
(41), while observations at 8 milli- 
meters with the 22-meter telescope of 
the Lebedev Institute of Physics yield 
a mean brightness temperature of 
350 + 70°K (42). The Lebedev data 
also show a marked phase effect, in- 
creasing from about 315°K near con- 
junction to about 430°K two months 
later. % 

There are two possible explanations 
of the thermal radiation at centimeter 
wavelengths and two corresponding ex- 
planations of the lower. temperatures 
at millimeter wavelengths. In the first 
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case, the thermal emission might arise 
from free-free transitions in a Cytherean 
ionosphere at an electron temperature 
of 600°K. To explain the low tempera- 
atures near 8 millimeters we must as- 
sume that the ionosphere becomes 
transparent at a wavelength less than 
about 1 centimeter, so that in the mil- 
limeter region we are observing the 
Cytherean surface at its temperature of 
about 350°K. From the required opac- 
ity and temperature of the ionosphere 
it follows that the electron density must 
be at least 10° per cubic centimeter 
(43), higher by a factor of 1000 than 
the electron density of the terrestrial 
ionosphere. If the electron density is 
about ten times greater in the illumi- 
nated hemisphere, the phase effect can 
be accounted for exactly (43). 

Such high electron densities are very 
difficult to explain. Preliminary calcula- 
tions indicate that the ionization rates 
are too low and the recombination rates 
too high for such electron densities to 
be produced by solar ultraviolet radia- 
tion in a Cytherean atmosphere com- 
posed of carbon dioxide, nitrogen, and 
water vapor. If the electrons are to be 
produced by solar corpuscular radia- 
tion, the strength of the Cytherean 
magnetic field must be as low as 10° 
gauss for ionization by solar protons to 
be effective; if the field strength is 
greater, the solar wind will be mag- 
netically deflected. If the ionization is 
produced by solar protons, there is still 
a difficulty in accounting for the low 
recombination coefficients, but the dif- 
ficulty is not so severe as in the case of 
ionization by ultraviolet radiation. In 
addition, there is evidence that the mag- 
netic activity on the earth declines dur- 
ing inferior conjunctions of Venus 
(44); if this phenomenon is interpreted 
as the deflection of solar protons by the 
Cytherean magnetic field, it follows 
that the field strength on Venus is of 
the order of a few gauss, and that the 
Cytherean ionosphere cannot arise from 
the solar wind. However, these meas- 
urements of the Cytherean magnetic 
field are very marginal. There is some 
radar evidence for the existence of a 
dense Cytherean ionosphere (43), but 
it is also marginal. For these reasons 
it appears somewhat unlikely but not 
entirely impossible that the 600°K 
emission arises from the ionosphere of 
Venus. 

The alternative explanation is that 
the surface of Venus is at 600°K, or 
perhaps at a somewhat higher tempera- 
ture if allowance is made for phase 
effects and for the possibility that the 


surfacé emissivity differs from unity. 
Molecular absorption and particle scat- 
tering would decrease the apparent 
temperatures in the millimeter region. 
The 8-millimeter phase effect would 
then be attributable to a condensable 
or sublimable cloud layer, which, if 
analogous to terrestrial clouds, is trans- 
parent at centimeter wavelengths but 
has a nonzero opacity in the millimeter 
region. In the illuminated hemisphere it 
must be supposed that cloud vaporiza- 
tion increases, and the attenuation of 
emission from the surface declines. 
However, the existence of such high 
surface temperatures must be explained 
before this model is acceptable. The 
radiation temperature of an_ airless 
planet with the albedo and distance 
from the sun of Venus is about 250°K, 
if the period of rotation is a few weeks. 
The high surface temperature must be 
due to a very efficient greenhouse 
effect: Visible radiation strikes the sur- 
face and increases its temperature, but 
the infrared radiation emitted by the 
surface does not readily escape to 
space, because of atmospheric absorp- 
tion, If the atmosphere is assumed to 
be in convective equilibrium below the 
effective reflecting layer in the 8000 
angstrom bands, there are 18 km-atm 
of carbon dioxide above the surface; 
however, this is still insufficient by 
many orders of magnitude for produc- 
ing the required greenhouse effect (35). 
Absorption is required in the region 
between 20 and 40 microns, and the 
only likely molecule which absorbs in 
this wavelength interval is water. The 
requisite total abundance of water 
vapor in the Cytherean atmosphere is 
between 1 and 10 grams per square 
centimeter; saturation and _ ice-crystal 
cloud formation occur at the thermo- 
couple temperature of the Cytherean 
cloud layer and give approximately the 
balloon water-vapor abundance above 
the clouds (35). Despite an absolute 
water-vapor abundance of the same 
order as the earth’s, the surface tem- 
perature is so high that the relative 
humidity would be about 10° percent. 
On the other hand, if the surface tem- 
perature were 350°K, a total abundance 
of about 0.1 gram per square centi- 
meter would be required for the green- 
house effect; saturation and ice-crystal 
cloud formation would occur at about 
195°K, and it would follow that the 
clouds are not composed of water, and 
that |the balloon spectroscopy results 
(9) are incorrect. Thus if the visible 
sou layer is condensible or sublim- 
able, |the ionosphere model of the origin 
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of the microwave emission becomes 
untenable. Only with surface tempera- 
tures of about 600°K or greater can the 
requisite greenhouse effect be explained 
consistently. The Venus overcast is 
high, not because the cloud bank is very 
thick, but because breaks in the clouds 
are very rare. There is no possibility 
of precipitation reaching the surface; 
precipitation is always vaporized in the 
hot lower atmosphere, and ice crystal- 
lization occurs again at the cloud layer. 

From the equations of radiation 
balance it follows that 1 km-atm_ of 
carbon dioxide is sufficient to raise the 
ambient temperature some 30°K in the 
absence of other absorbing gases (35). 
Since 1 km-atm is the abundance of 
carbon dioxide above the effective re- 
fiecting level in the 8000-angstrom 
bands, the temperature at that level 
should be raised about 30°K above the 
radiation temperature, or to approx- 
imately 280°K. This is in excellent 
agreement with the rotational tempera- 
ture for the same bands, 285 + 9°K 
(39). The argument also provides 
strong evidence that the 8000-ang- 
strom bands originate from below the 
visible cloud layer; otherwise the green- 
house effect would raise the cloud 
temperature to approximately 280°K. 

In Fig. 3, the data given in the fore- 
going discussion are collected, and the 
two alternative atmospheric models are 
presented. The altitudes of the cloud 
layer—12 and 37 km, respectively, for 
surface temperatures of 350° and 
600°K—-are based on an assumed 
adiabatic lapse rate of 10°K per kilo- 
meter in the Cytherean troposphere. 
Because of the difficulty in accounting 
for the ionospheric electron densities, 
the cloud temperatures, and the water- 
vapor abundance with a surface tem- 
perature of 350°K, the higher surface 
temperature is to be preferred at the 
present time. A definitive choice be- 
tween the two models could be made 
by comparing accurate phase-brightness 
temperature curves at 8 millimeters 
and at 3 centimeters with each other 
and with the occurrence of solar activ- 
ity, or by scanning the disk of Venus 
with a fly-by probe. In the latter ex- 
periment, strong emission peaks should 
be detected at the planetary limbs if 
the radiation at centimeter wavelengths 
is ionospheric in origin. An experiment 
to detect limb-brightening near 1 cm is 
now scheduled by the National Aero- 
nautics and Space Administration for 
the Mariner A Venus fly-by probe, 
which will probably be launched in 
1962. 
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Early History and Present 
Surface Conditions 


If the surface temperature is 600°K 
and the adiabatic lapse rate prevails in 
the troposphere, the surface pressure 
of carbon dioxide is about 3 atmos- 
pheres. From arguments on general 
abundance it appears that the value for 
the partial pressure of nitrogen should 
be of the same order as the terrestrial 
value; the total surface pressure on 
Venus would then be approximately 4 
atmospheres. The partial pressure of 
carbon dioxide is so much greater 
than the equilibrium partial pressure 
(less than 10° atm) that it is clear that 
the Urey equilibrium fails on Venus. 





At these temperatures and pressures 
there can be no global oceans of water 
(7) or of hydrocarbons (6, /6) to limit 
the access to silicates of outgassed 
carbon dioxide. The essential point 
would seem to be that liquid water is 
required for the Urey equilibrium, both 
as a catalyst and as a weathering 
agent to expose fresh silicates, and 
that, because of the high temperatures, 
there is no liquid water on Venus (45). 
This explanation was originally pro- 
posed by Urey (5) at a time when the 
surface temperatures were thought to 
be sufficiently low for liquid water to be 
present but when all spectroscopic 
searches for water vapor had been 
fruitless. It now appears that water is 








a 
i 
50] Pf 
120 Pe 
14Q) i Lonosphere 
NQ) a 
13Q] + 
rae 2 e 
ied ie O+ ho = O'+ A 
120] ~ CO+ hv = CO+e 
90 CO,+ hv = CO+O 
1Q1 ; 
2 sl « P= 10 “atm a a 
2 rs) 
Qa. & 100) ea 
Ba % Dark ultraviolet - HO+ hv = OH+H 
ez) 
s 90 (C,O,), clouds ? 
B 5 
= — 8Q] 
at c Stratosphere 
s% 3 
B 2 70) 
Em & 
nt » Bright visible 
6 3Q]} GS and ultraviolet 
FS 6 50) ve ice-Crystal_ clouds 
52 2 TaP Tropopause 
E 4Q] 
= m SS ae 
& < 30) O02 atm 
et A linia siti: jiliem Sid 
2 
3 | 3* 
= = 
2 | ax 
Q 








} i j L 
200 300 400 500 600 700 


Temperature in °K 


Fig. 3. Preliminary temperature profile of the atmosphere of Venus. Two altitude scales 
are given, corresponding to the two alternative sources of the 600°K microwave bright- 
ness temperatures. Troposphere pressures are computed from the 8000-A band 
intensities and the adiabatic gradient; the pressure at the base of the ionosphere is 
derived from occultation data. The altitude of the tropopause cloud layer is bracketed 
as shown, but the depth of the clouds should be much less than is indicated. On the 
ionospheric model, the tropopause cloud layer could not be composed of water. If there 
is nitrogen in the Cytherean atmosphere, nitrogen ionization should occur in the higher 
atmosphere in addition to the processes shown. The slope of the ionospheric temperature 
profile is schematic only. 
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present, but not in the liquid phase. 
The total abundance of carbon dioxide 
on Venus is of the same order of 
magnitude as the total abundance of 
carbon dioxide in the crust of the 
earth (35); hence, roughly equal 
amounts of carbon dioxide have been 
outgassed from the interiors of the two 
planets during their history, but on the 
earth the carbon dioxide has been 
sedimented, while on Venus it has re- 
mained in the atmosphere. The ultimate 
source of the oxygen in Cytherean 
carbon dioxide must be water (29). 
Through diffusion of water vapor to 
high altitudes, its photodissociation by 
solar ultraviolet radiation, and the 
escape of hydrogen to interplanetary 
space, enough oxygen has been released 
during the last 5x10° years to account 
for the present abundance of Cytherean 
carbon dioxide by the oxidation of re- 
duced carbon compounds (29, 35). 
The oxygen in terrestrial carbonates, 
atmospheric oxygen, and the oxygen in 
water are similarly derived. If much 
of the primordial Cytherean water had 
been present at one time on primitive 
Venus, a very efficient greenhouse 
effect would have been quickly es- 
tablished and the surface temperature 
would have risen, vaporizing the water. 
Thus, it appears that extensive bodies 
of liquid water and low ternperatures 
could not have occurred together for 
any appreciable period in the history 
of Venus. 

Consequently, weathering by water 
must not have occurred, and the 
present surface erosion on Venus must 
be due mainly to wind and high tem- 
peratures. In the greenhouse model, 
solar radiation absorbed during the 
Cytherean day goes mainly into heating 
the massive atmosphere. As a result the 
troposphere should be less convective 
than on Earth, and surface winds 
should be mild breezes. Such aeolian 
erosion and the moderate thermal ero- 
sion suggested by the microwave phase 
data suggest that the surface of Venus 
closely resembles terrestrial desert 
wastelands. The temperatures are too 
high for the Carboniferous swamp, the 
planetary oil field, or the global Seltzer 
ocean, but, the desert of St. John and 
Nicholson (3) is still roughly consistent 
with the data (See Fig. 1). From the 
surface of Venus we might see the sun 
only dimly; the sky would be com- 
pletely overcast perhaps 90 percent of 
the time (35), and the high-altitude 
white clouds would sometimes appear 
reddened by dust in the lower atmos- 
phere. The Cytherean atmosphere may 
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be transparent in the near ultraviolet. 
Hot, arid, calm, and overcast, the sur- 
face of Venus appears inhospitable for 
human habitation at the present time. 


Life 


No known terrestrial microorganisms 
can survive more than a few minutes’ 
exposure to 600°K; proteins are de- 
natured, deoxyribonucleic acid is de- 
polymerized, and even small organic 
molecules are dissociated in short 
periods of time. Temperatures at the 
poles of Venus are probably not more 
than 100°K cooler than the mean 
planetary temperature, and it appears 
quite certain that terrestrial organisms 
deposited on the surface of the planet 
would quickly be killed. Consequently 
there seems little danger of biological 
contamination of the surface of Venus 
(46). However, conditions are much 
more favorable at higher altitudes, es- 
pecially just beneath the cloud layer, 
and there is the distinct possibility of 
biological contamination of the upper 
Cytherean atmosphere. At such high 
temperatures, and in the absence of 
liquid water, it appears very unlikely 
that there are indigenous surface 
organisms at the present time. If life 
based upon carbon-hydrogen-oxygen- 
nitrogen chemistry ever developed in 
the early history of Venus, it must 
subsequently have evolved to  sub- 
surface or atmospheric ecological 
niches. However, since, as has been 
mentioned, there can have been no 
appreciable periods of time when Venus 
had both extensive bodies of water and 
surface temperatures below the boiling 
point of water, it is unlikely that life 
ever arose on Venus. 

After the physical enviroment has 
been thoroughly investigated and if, 
indeed, Venus proves to be without 
life, there will exist the prospect of 
microbiological planetary engineering. 
To prepare Venus for comfortable hu- 
man habitation, it is necessary to lower 
the surface temperature and to increase 
the partial pressure of molecular oxy- 
gen. Both ends could be accomplished if 
a means were found to dissociate car- 
bon dioxide to oxygen and elemental 
carbon. The essential difference be- 
tween the Cytherean and the terrestrial 
greenhouse effects is the great abun- 
dance of carbon dioxide on Venus; the 
quantities of water vapor in the two 
atmospheres are approximately equal. 
Even if ordinary green plants could 
grow on the surface, the problem would 


not| be solved, because the oxygen 
evolved in photosynthesis derives from 
water, and the amount of carbon diox- 
ide |in the Cytherean atmosphere is 
more than 1000 times greater than the 
amdunt of water vapor. An organism 
is needed which can photosynthesize in 
the high atmosphere of Venus accord- 
ing to the symbolic equation 






the oxygen arising from the water. In 
time, the organisms would be carried 
to lawer atmospheric levels, where, be- 
cause of the higher temperatures, they 
would be roasted, decomposing ideally 
according to the symbolic equation 


|\(CH:O) + heat > C + HO 


Although the oxygen is derived from 
water, the over-all effect would be to 
restore the water metabolized in photo- 
synthesis to the atmosphere, and to 
dissociate carbon dioxide to carbon and 
oxygen. 

Before such a scheme can be serious- 
ly considered, much more information 
must be acquired about the composi- 
tion and meteorology of the Cytherean 
atmosphere, and extensive laboratory 
biological investigations must be per- 
formed. Nevertheless, some tentative 
specifications can be entertained at the 
present time. In order to have appre- 
ciable photosynthesis before thermal 
dissociation, the life form deposited 
must be a microorganism. Since there 
is no liquid water anywhere on Venus, 
the organism must be able to utilize 
water vapor (from the atmosphere) or 
ice crystals (from the cloud layer). 
The only known microorganisms which 
photosynthesize evolving molecular 
oxygen are the algae. It would be de- 
sirable to have an organism with re- 
sistance to extremes of temperature. 
Blue-green algae are known to survive 
immersion in liquid nitrogen, and some 
forms ordinarily live in hot springs at 
80°C. Since there is little likelihood 
that the microorganisms would find 
nitrogen in the form of nitrates or 
ammonia in the Cytherean atmosphere, 
they would have to be able to fix molec- 
ular nitrogen from the atmosphere. 
The only photosynthetic, nitrogen- 
fixing, oxygen-evolving, temperature- 
resistant aerial microorganisms are the 
blue-green algae, primarily of the 
Nostocaceae family. 

Extensive laboratory experiments 
should be performed on the ecology of 
the algae in simulated Cytherean en- 
vironments. It is necessary to know 
whether the algae will be able to re- 
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produce prior to thermal decomposi- 
tion; whether a complete aerial ex- 
istence is possible, or if they require 
the cloud ice-crystals as a substratum; 
whether a strain can be found which 
will photosynthesize at low temper- 
atures and high ultraviolet fluxes: 
whether trace metal requirements can 
be supplied by meteoritic infall, or 
whether metals must be provided arti- 
ficially; and what the products of slow 
thermal decomposition may be. But it 
is conceivable that these problems can 
be solved, and that the microbiological 
re-engineering of Venus will become 
possible. Such a step should be taken 
only after the present Cytherean en- 
vironment has been thoroughly ex- 
plored, to prevent the irreparable loss 
of unique scientific information. It 
might be advisable to find suitable con- 
trols for the algae, because in the ab- 
sence of predators and competitors the 
algae might reproduce at a geometric 
rate and the entire conversion of carbon 
dioxide would then be accomplished in 
relatively short periods of time. 

Ideally, we can envisage the seeding 
of the upper Cytherean atmosphere 
with appropriate strains of Nostocaceae 
after exhaustive studies have been per- 
formed on the existing environment of 
Venus. As the carbon dioxide content 
of the atmosphere falls, the greenhouse 
effect is rendered less efficient and the 
surface temperature falls. After the 
atmospheric temperatures decline suf- 
ficiently, the decreasing rate of algal 
decomposition will reduce the water 
abundance slightly and permit the sur- 
face to cool below the boiling point of 
water. At this time, the original mech- 
anism becomes inoperative, because the 
algae are no longer thermally decom- 
posed, but now surface photosynthesis 
becomes -possible. At somewhat lower 
temperatures, rain will reach the sur- 
face, and the Urey equilibrium will be 
initiated, further reducing the atmos- 
pheric content of carbon dioxide to 
terrestrial values. With a few centi- 
meters of precipitable water in the air, 
surface temperatures somewhere near 
room temperature, a breathable atmos- 
phere, and terrestrial microflora await- 
ing the next ecological succession, Ve- 
nus will have become a much less for- 
bidding environment than it appears to 
be at present. Hopefully, by that time 
we will know with more certainty 
whether to send a paleobotanist, a min- 
eralogist, a petroleum geologist, or a 
deep-sea diver (47). 
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Scientists and American 


Science Policy 


Who speaks for science? The future offers more 
dilemmas than unequivocal answers in science policy. 


The phrase “scientists and American 
science policy” suggests other compar- 
able formulations: soldiers and Ameri- 
can military policy, diplomats and 
American foreign policy, farmers and 
American farm policy, businessmen 
and American business policy, educators 
and American education policy, labor 
and American labor policy, and a host 
of other variations. These parallels 
serve to remind us sharply of the limita- 
tions which a democratic order places 
upon the role of experts as well as 
upon special interests in the shaping of 
public policy. If it can be said, for ex- 
ample, that war is too important to be 
entrusted to the generals and peace too 
important to be left to the diplomats, 
then it may be asked whether science 
policy is not too important to be dele- 
gated wholly to the scientists. In a 
democratic order all policies of signifi- 
cance must secure a wide range of 
consent, not merely from the general 
public but also among the many or- 
ganized groups and institutions that see 
their interests importantly involved. 
Scientists do have a special involvement 
in science policy, but under the rules 
of a democratic society they have no 
monopoly in its development or main- 
tenance, nor have they inherently any 
greater legitimacy or relevance as par- 
ticipants than all the other claimants 
who aspire to influence the content of 
science policy. 

Scientists, we may assume, aspire to 
be influential as a group in the deter- 
mination of public policy over a wide 
range, especially those elements of 





The author is professor of public administra- 
tion at Columbia University, New York, N.Y 
This is the text of a lecture presented 27 
December 1960 at the New York meeting of 
the AAAS. 


24 MARCH 1961 


Wallace S. Sayre 


public policy which may be described 
as “science policy.” To exercise such 
influence the scientists must enter the 
political arena. Scientists in politics en- 
counter the questions posed by the 
political process to all those who enter: 
who are they? who speaks for them? 
what are their goals? what are their 
strategies? 


Who Are the Scientists? 


If scientists are to be influential par- 
ticipants in constructing an American 
science policy, they will need to be 
self-conscious participants—that is, they 
must have a visible and concrete iden- 
tity. That identity is now vague and 
elusive—to many scientists as well as 
to the other groups involved in the 
policy process. “The scientific commu- 
nity,” a phrase often submitted as an 
identification, is a world of uncertain 
boundaries. 

Who are the members of the scientific 
community? Is it an open community, 
hospitable to all who desire to enter, 
or is it open only to those who meet 
severe tests of eligibility? More specifi- 
cally, are there “hard scientists,” whose 
membership is taken for granted, and 
“soft scientists,” whose credentials are 
dubious? Are physicists and chemists 
members of the scientific community 
by right, while other natural scientists 
must submit additional claims for ad- 
mission? Do all engineers qualify, or 
only certain types of engineers? Do 
doctors of medicine have entry, or only 
research scientists in medicine? Are 
social scientists full members of the 
scientific community? The answer of 
the moment appears to be that the 


natural scientists are the most fully 
accredited members of the science com- 
munity but that the life scientists and 
the social scientists regard this as a 
transient condition of affairs. 

The difficulties raised by these ques- 
tions suggest that “the scientific com- 
munity” is most often used as a strategic 
phrase, intended by the user to imply 
a large number of experts where only 
a few may in fact exist, or to imply 
unity of view where disagreement may 
in fact prevail. The phrase may thus 
belong in that class of invocations, so 
familiar to the political process, which 
summon up numbers and legitimacy for 
a point of view by asserting that “the 
American people,” or “the public,” or 
“all informed observers,” or “the 
experts” demand this or reject that. 
There is nothing especially astonishing 
about this, since all participants in the 
political process indulge in the strata- 
gem, and each participant learns to 
discount the claims of others, but there 
may be ground for mild surprise that 
the code of science permits its exten- 
sive use by scientists either as deliberate 
strategy or in genuine innocence. 

If scientists are themselves uncertain 
as to who all their fellow scientists are, 
then some ambiguities attend their 
relationship to American science policy. 
Are they a small elite group (for exam- 
ple, the approximately 96,000 named in 
American Men of Science for the 
physical and biological sciences), or 
do they number several million (as they 
do if the engineers, the social scientists, 
and the medical profession are in- 
cluded)? If scientists want to be among 
the shapers of American science policy 
rather than simply the objects of that 
policy, then they must expect these and 
similar questions from the other par- 
ticipants in the making of science 
policy. The spokesmen of science will 
be asked: For whom do you speak? 
The scientists themselves confront a 
prior question: Who are to be the 
accredited spokesmen for the scientists? 


Who Speaks for the Scientists? 


The notion of an American science 
policy, a policy with which the scien- 
tists are to be influentially identified, 
requires the scientists to have leaders 
who can act as their representatives in 
that bargaining with public officials and 
other groups which accompanies the 
policy-making process. Not every scien- 
tist can participate directly in this 
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process; there is not room enough, nor 
time enough, for a town meeting of 
all the scientists with all the other 
groups that have equally legitimate 
claims to be present. Some few scien- 
tists must be selected to speak for the 
many, but the scientists may choose 
these few in many different ways. They 
may let the science spokesmen nomi- 
nate themselves; they may let non- 
scientists select the leaders of science; 
they may develop nominating and elec- 
toral devices for choosing their leaders 
through the votes of all scientists in a 
single scientist constituency; they may 
choose their leaders in numerous spe- 
cialized constituencies; or they may 
combine these methods in various ways, 
or invent still other methods. 

Tradition and recent practice have 
already provided some important pat- 
terns of choice. The history of Ameri- 
can science is rich with examples of 
the articulate, self-directing, individual 
scientist of high prestige who felt it his 
obligation to speak often and boldly 
in behalf of science and the scientists. 
Few scientists, and fewer nonscientists, 
have been inclined to question his 
representative role, although his peers 
in prestige and self-confidence have 
often publicly challenged his advice. 
Another pattern has been provided by 
the habit which high-ranking govern- 
ment science officials have of speaking, 
from their position of special eminence 
and authority, for the interests of 
science as they perceive them; this 
would seem to be, for example, the 
primary function of some government 
science advisers and advisory commit- 
tees. If these advisers are the spokes- 
men of the scientists, it is relevant to 
ask: What role did which scientists 
have in choosing them? Still another 
pattern has been demonstrated by the 
role of the National Academy of 
Sciences since 1863. This quasi-govern- 
mental body of scientists, its member- 
ship small and its new members elected 
on the basis of scientific eminence by 
those who are already members, has 
for many decades acted upon the 
assumption that it could and should 
speak for the scientists in the realm 
of public policy. The scientists who are 
not members of the academy have not 
invariably agreed that the academy 
spoke for them, or that its silence was 
to be taken as neutrality on their part 
on contemporary issues of science 
policy. 

These patterns of individuals and 
small, elite groups, some self-nominated 
and some the designees of government 


860 


officials, speaking for the scientists 
have been accompanied by several 
efforts to establish more comprehensive 
scientist constituencies from which 
spokesmen might be chosen. The Amer- 
ican Association for the Advancement 
of Science is the most durable of these 
constituencies. Its own membership is 
large, and its affiliated societies enlarge 
its base. Its officials, and especially its 
committees and its journal Science, 
often speak eloquently for the values 
and the priorities of science and the 
scientists. One of the most dramatic 
assertions of its representative role as 
spokesman for the scientists was its 
1958 Parliament of Science, assembled 
in Washington, to consider the pro- 
posal for a government department of 
science and other issues. Some privacy 
surrounded the identity of the delegates 
to this “parliament,” the method of 
their selection as representatives of the 
scientists, the record of their delibera- 
tions, and the extent of their agreement 
upon the terms of the published report 
of the “parliament.” The sense in which 
the AAAS and its “parliament” are 
authentic spokesmen for the scientists 
as a scientific community thus cannot 
be easily determined, either by scien- 
tists or nonscientists. The Federation 
of American Scienti8ts provides. still 
another variation—an association of 
scientists quite explicitly committed to 
participation in the political process. 
But the most prevalent pattern for 
choosing the spokesmen of the scien- 
tists is provided by the specialized 
associations of scientists. The officers 
and committees and journals of the 
American Physical Society, the Ameri- 
can Chemical Society, the American 
Institute of Biological Sciences, the 
Federation of American Scientists, the 
Engineers’ Council, the Association of 
American Geologists—and perhaps a 
thousand other specialized societies— 
provide the scientists with hundreds of 
spokesmen in their specialized areas of 
interest. These spokesmen do not often 


speak with one voice upon a given. 


aspect of science policy, nor do they 
often if ever concern themselves with 
the elements of a comprehensive science 
policy. Instead, the leaders of each 
specialized society tend to express their 
views upon that segment of science 
policy which touches significantly the 
interests of the society’s own members. 
As spokesmen for the scientists, their 
voices are often competitive, emphasiz- 
ing separate priorities, asserting special- 
ized rather than general goals. In this 
characteristic the associations of the 





scientists share the pluralistic, frag- 
mented, and internally competitive 
attributes of the other group partici- 
pants in the American political process 
—whether political parties, business, 
labor, agriculture, the professions, na- 
tionality groups, or the governmental 
bureaucracies. 

The leaders of still other groups 
often speak confidently in policy dis- 
cussions as surrogates for scientists. 
The Association of Land Grant Col- 
leges and Universities, the American 
Association of University Presidents, 
science laboratories and institutes, and 
the science communication media are 
prominent among these groups. Do 
they, too, hold a watching brief for 
scientists by the scientists’ own choice? 

Who, then, speaks for the scientists? 
The answer would seem to lie some- 
where in a broad zone of ambiguity. 
Only the scientists themselves can 
identify their authentic spokesmen. If 
they have already done so, it would 
seem to have been done privately and 
to have been kept confidential. When 
and if the scientists undertake an ex- 
plicit identification of their spokesmen, 
it is not improbable that they will con- 
clude that no one can speak for all of 
them, and that in a democratic society 
we will all, perforce, continue to be 
confronted by numerous, competing 
spokesmen for science, each often 
claiming to speak for more of the 
scientific community than he in fact 
represents. 


An American Science Policy 


Uncertainty thus surrounds the ques- 
tions: Who are the scientists and who 
speaks for them? Ambiguity also char- 
acterizes the phrase “American science 
policy.” It is not difficult to cite exam- 
ples of particular science policies; these 
exist in abundance—from the patents 
clause of the Constitution to yesterday’s 
progress reports of the National Science 
Foundation. But the unity and com- 
prehensiveness implied by the phrase 
“American science policy” are not 
achieved by merely consolidating and 
codifying all these separate items of 
science policy. Something more than 
this is quite clearly implied and evi- 
dently desired by many of those who 
speak for the scientists. It may be 
assumed, then, that an American science 
policy is something aspired to but not 
yet achieved by the scientists: a unified, 
comprehensive, coherent, rational state- 
ment of goals and methods for science 
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in the United States, accepted by and 
binding upon all the participants in the 
policy process, and including agree- 
ment upon the rules by which the 
policy may be changed. 

The main elements of such a policy 
might include the following. 

1) A preamble, asserting the values 
of science to society and the nation; a 
statement defining the boundary line 
between the governmental and the pri- 
vate sectors in science. 

2) A statement of the priorities for 
science in each of these sectors. 

3) A ranking of the competing 
claims of science education, basic re- 
search, and applied research, as well 
as an assignment of priorities among 
the fields of science—chemistry, engi- 
neering, physics, biology, psychology, 
economics, and perhaps a score of 
others. 

4) A statement of agreement and 
action upon the structure, location, and 
assignments of the science agencies in 
the Executive branch—for example, a 
unified science department (or, alter- 
natively, decentralized science agencies) 
and the relation of such a department 
or such agencies to the President and 
the Congress. 

5) Explicit statements of govern- 
mental procedures intended to reflect 
the values of scientists in such matters 


as secrecy, personnel loyalty and 
security, government contracts and 
grants for research, definitions of 


“basic” research, and provisions con- 
cerning the “chain-of-command” in sci- 
ence activities, including protection for 
the autonomy of individual scientists. 

If such a body of public policy 
existed, accepted by the scientists and 
legitimatized by the President and the 
Congress in a statute, thus attesting 
the consent of the nation, then an 
American science policy in the fullest 
implications of that phrase would have 
been established. 

Is such a unified and comprehensive 
policy a feasible goal for American 
scientists? Do they in fact desire it? 

If a 1961 Town Meeting of Science 
were to be assembled, despite the prob- 
lems of deciding which scientists were 
eligible to attend, agreement could no 
doubt be: reached on the preamble to 
an American science policy. Preambles, 
like political party platforms, are us- 
ually triumphs in ambiguity. A viable 
consensus could probably also be 
reached on item S5—the “working 
conditions” for  scientists—although 
ambiguity would overshadow precision 
here, too. But beyond these two items 
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the available evidence suggests that 
there are no other major elements of 
an American science policy upon which 
one could expect unanimity, or even a 
clear majority agreement, among the 
scientists themselves. The document 
which might emerge from the work of 
such an assembly of science would 
most likely be an unstable mixture of 
vague agreement and sharp minority 
dissents, a testament to the pluralism of 
science and the scientists. And if the 
scientists are not likely to agree upon 
a unified science policy, the prospects 
that the nonscientist participants might 
develop such a policy are even less 
convincing. There are no apparent 
powerful incentives for any other great 
interest group in the American society 
to develop a unified, comprehensive 
science policy. And even if agreement 
were possible among the scientists, 
there is no persuasive evidence. that 
they could win consent without major 
concessions to the competing claims of 
all the other interests that must, in a 
democratic order, agree to such a 
significant allocation of social values 
and resources. 

Unity and comprehensiveness are 
thus not likely to be the hallmarks of 
American science policy. Talk of a 
single, comprehensive “American sci- 
ence policy” has an essentially fictitious 
quality. There will be many science pol- 
icies, rather than a master science pol- 
icy. Diversity, inconsistency, compro- 
mise, experimentation, pulling and 
hauling, competition, and continuous 
revision in science policies are more 
predictable continuing characteristics 
than their antonyms. This has been the 
history of American science policies and 
this describes their present state. We are 
accustomed to view this state of affairs 
as deplorable. But to live with diversity 
and accommodations of policy, and yet 
to be impatient of them, may be the 
process by which a democratic society 
achieves progress in science as well as 
in other fields. In any event, the future 
seems to offer American scientists more 
dilemmas than unequivocal answers in 
science policy. 


Persisting Dilemmas for Scientists 


Some of these dilemmas may be 
illustrated by a brief exploration of a 
few of the choices concerning govern- 
mental arrangements for science— 
choices which some scientists have 
helped to make in the past, or which 
nonscientists have made for them, and 


still other choices which must yet be 
made. 

Science advisers. One of these choices 
involves the aspirations of scientists to 
give advice to officials at the highest 
levels of the national government— 
advice not simply in an area defined 
as “science policy” but also concerning 
those elements of foreign policy, defense 
policy, and domestic policy to which 
many scientists believe their specialized 
knowledge is relevant. These aspira- 
tions of scientists were reflected in the 
establishment of the National Academy 
of Sciences a hundred years ago and 
in the creation of the National Re- 
search Council almost fifty years ago. 
They are reflected today in the existence 
of the office of Special Assistant to the 
President for Science and Technology, 
the President’s Science. Advisory Com- 
mittee, the office of Science Adviser to 
the Secretary of State, and the General 
Advisory Committee of the Atomic 
Energy Commission. The Council of 
Economic Advisers is still another 
example. 

Attempts to define the role of these 
advisory institutions raise several im- 
portant questions. Is their primary 
responsibility to advise the officials as 
an autonomous voice of the scientists, 
or are they, as agents or colleagues of 
the officials, to explain official policies 
to the scientists, or are they to partici- 
pate in working out those accommoda- 
tions in policy which will build a 
bridge of collaboration between scien- 
tists and officialdom? The history of 
these institutions of advice reveals the 
tensions, as well as the temporary ad- 
justments, between these inherently 
competitive conceptions of the advisory 
role. For the scientists the dilemma 
remains unresolved: an autonomous 
science adviser is soon at the periphery 
rather than at the center of policy 
making; an involved adviser is soon 
the advocate of all official policy rather 
than its critic, an ambassador from 
the officials to the scientists rather than 
the scientists’ spokesman, or at best a 
broker between the scientists and the 
Officials. The scientists who are dis- 
mayed by these hard choices may per- 
haps find some consolation in knowing 
that all other groups in a democratic 
order confront similar frustrations. 

A department of science. Another 
choice involves the recommendation 
for a unified department of science, or 
for a department of science and tech- 
nology. This proposal to concentrate 
most of the talents and other resources 
of the scientists in a single agency, 


861 








and “to give Science a voice at the 
Cabinet table,” is a strategy supported 
by the precedents of comparable aspira- 
tions in agriculture, business, and labor. 
But the proposal encounters today, as 
it has since John Wesley Powell ad- 
vocated it before the Allison Commis- 
sion in the 1880’s, the stubborn plural- 
ism of the scientists themselves, the 
uncertainties of the scientists about the 
boundaries of their interests, and the 
opposition of government scientists 
more willing to endure their existing, 
familiar organizational environment 
than to risk the unknowns of a new 
and untested arrangement. With the 
scientists thus embattled among them- 
selves, neither the nonscientist interest 
groups nor the public officials now 
seem likely to take a determined initia- 
tive on a question the scientists, as such, 
cannot decide. A department of science, 
then, waits upon the unlikely event 
that the scientists will soon be able, 
and will find it desirable, to decide who 
they are, who their accredited spokes- 
men are, and what their common goals 
are, and, most important, able to con- 
clude that they are sufficiently unified 
to risk their separate interests to the 
leadership and fortunes of a single 
government institution. 

An autonomous science agency. An 
alternative choice—the creation of an 
autonomous science agency, but with 
a limited assignment—has been at least 
temporarily decided upon. The National 
Science Foundation has completed its 
first decade; its durability now appears 
convincingly demonstrated. The inde- 
pendence of the agency from the 
supervision of officialdom is not as 
great as was hoped for by those spokes- 
men for the scientists who piloted the 
proposal through the hearings, the 
amendments, the debates, and the votes 
of the 79th and 80th Congresses, past 
the shock of a Presidential veto in- 
dicting excessive autonomy, to the 
eventual compromise enacted by the 
81st Congress. Some of the form, and 
more than a little of the substance, of 
autonomy was lost along the way. 
Annual budgets and annual appropria- 
tions are continuing reminders that 
autonomy is limited, even in decisions 
about kinds and amount of basic re- 
search, and even after sputniks gave 
the agency higher priorities and the 
scientists greater authority. 

A close look at the composition of 
the National Science Board since 1950 
also raises the question of whether the 
agency does not more nearly reflect the 
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autonomous voice of university and 
other administrators of science, alumni 
from the ranks of scientists though 
they be, than it does the voice of scien- 
tists in the classrooms and laboratories. 
The task of representing the scientists 
on the Board has apparently, with the 
passage of time and with the entry of 
Presidential and other preferences, been 
entrusted more to surrogates for scien- 
tists than was the expressed expectation 
of the sponsors and the officials in the 
discussions accompanying the passage 
of the National Science Foundation 
Act of 1950. Surrogates perhaps pro- 
vide “virtual” or “existential” repre- 
sentation for the scientists; other groups 
in American society must often accept 
a similar settlement. 

Specialized science agencies. Most 
existing government science organiza- 
tions represent a different kind of 
choice for scientists. These science 
agencies are immersed in the political 
system of a large department or “in- 
dependent” agency, the degree of 
autonomy of the science unit in that 
system varying widely. The life scien- 
tists, for example, occupy many special 
units in Agriculture, in Health, Educa- 
tion, and Welfare, and in Interior; the 
nuclear scientists are found in the 
Atomic Energy Commission, and other 
physicists and chemists, in the Bureau 
of Standards; meteorologists staff the 
Weather Bureau; scientists of many 
varieties inhabit Defense Department 
units; while the geologists have their 
sanctuary in the Geological Survey, the 
space scientists have theirs in the Na- 
tional Aeronautics and Space Adminis- 
tration, and the economists have theirs 
in the Council of Economic Advisers. 
The other social sciences are less visibly 
accommodated, but they do staff nu- 
merous units in Agriculture, in Com- 
merce, in Health, Education, and Wel- 
fare, and in Labor. 

The leaders of all these science units 
have links, strong or attenuated as the 
case may be, to the associations and 


institutions of scientists outside the 


government, but inside the departmental 
or agency system they share the powers 
of decision and compete for priorities 
with other members of the executive 
hierarchy, and they report to congres- 
sional committees whose concerns are 
not confined to questions of science or 
.the preferences of scientists. In these 
many science enterprises the scientists 
are partners with nonscientists rather 
than autonomous decision makers. 
They may employ the mystique and the 


expertise of science as strategies to 
maximize their autonomous role, but 
they cannot realistically expect to be 
more than senior partners. Most fre- 
quently they will be compelled to ac- 
cept the status of equal partner with 
nonscientist’ officials; not infrequently 
they will find they are actually junior 
partners. Their hopes for autonomy 
are, in practice, curbed not only by 
nonscientist officials in the executive 
hierarchy and by congressional com- 
mittees but also by the activities of the 
interest-group associations in the science 
bureau’s own _ special constituency. 
Thus, the Bureau of Mines must listen 
attentively to the American Mining 
Congress and the United Mine Work- 
ers; the Bureau of Standards, to many 
industry associations; the Weather Bu- 
reau, to the Air Transport Association 
and the Farm Bureau Federation; the 
Public Health Service, to the American 
Medical Association and the American 
Cancer Society; NASA, to the avia- 
tion industry associations; the Atomic 
Energy Commission, to the electric 
power associations and many contrac- 
tor groups; and agricultural research 
bureaus, to the Cotton Council and 
numerous other commodity associations. 
Rare is the science bureau which is 
not required by its political environ- 
ment to bargain continuously with, 
and accommodate its aims and _ its 
priorities to, the interest groups in its 
constituency. 

Advice to Congress. Science agencies 
in the Executive branch have occupied 
most of the attention of scientists. If 
they are to pursue their aspirations for 
a more distinctive and influential role 
in science policy, the scientists will find 
it necessary to formulate a_ general 
strategy concerning advice to Congress 
from scientists. No congressional com- 
mittee is now organized and staffed to 
give exclusive and comprehensive atten- 
tion to science policy and to listen 
continuously to scientists, although the 
House Committee on Science and 
Astronautics takes a broad view of its 
science role, and its Senate counterpart 
may follow suit. Most scientists must 
pursue their congressional interests 
across almost the whole range of com- 
mittees and subcommittees in both Sen- 
ate and House. If unity and comprehen- 
siveness in congressional action on 
science are desired—unity such as is 
sometimes proposed for science in the 
Executive branch—scientists will be re- 
quired to choose among several ap- 
parent alternatives: they can propose 
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a joint committee on science and tech- 
nology, with a wide-ranging jurisdic- 
tion over all the concerns of scientists; 
or they can propose a comprehensive 
committee on science and technology in 
each House, rather than a joint com- 
mittee; or they can aim at the creation 
of a joint committee on science policy 
with a more limited assignment, or of 
such a committee on science policy in 
each House. If changes like these were 
to be made in congressional science 
committees (an event to be anticipated 
only after long and determined effort), 
the scientists still could not expect to 
enjoy a monopoly of attention from 
the new committees. Those other groups 
who now share power with the scien- 
tists’ spokesmen in the numerous spe- 
cialized committees and subcommittees 
would follow the scientists into the 
new arenas of influence. The scientists 
might, however, hope to have, at least 
for a time, higher status and legitimacy 
as spokesmen before such new com- 
mittees, and they might also hope that 
their competitors in the new setting 
might compete with each other as well 
as with the scientists. The question 
which would soon confront the scien- 
tists, however, would be, could they 
establish and maintain their own unity 
of goals and priorities before the new 
committees? The odds in favor of an 
affirmative answer do not seem to be 
high. 


Politics Inescapable 


Scientists influential in the creation, 
maintenance, and modification of Amer- 
ican science policy are scientists in 
politics. The spokesmen for the scien- 
tists need not be party officials nor 
candidates for, or occupants of, elective 
public office, but they will have to be 
active participants in other phases of 
the political process—as high govern- 
ment science officials, as science ad- 
visers to executive officials, as spokes- 
men for science policies before com- 
mittees of Congress, as organizers of 
opinion through the communication 
media, as officials and leaders of science 
associations and institutions. The lead- 
ers of the scientists cannot escape 
politics and remain leaders in science; 
since their leaders cannot escape 
politics, the scientists as a whole are 
in politics too—even their silence is 
interpreted as acquiescence. 

Leading American scientists have 
long entered the political arena with 
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boldness and success. Convincing exam- 
ples are provided by the zeal and skill 
with which the Scientific Lazzaroni 
piloted the National Academy of 
Sciences through the Congress and 
secured Lincoln’s signature in 1863; 
by the subtlety and determination with 
which Powell secured the establishment 
of the Geological Survey in 1879 
through an appropriation bill rider (a 
technique that is of the essence of 
politics); by the frequency with which 
the Cosmos Club has served as the 
meeting place of an informal caucus 
of scientists planning the strategy for 
a scientists’ coup d’état in the public 
interest; by the magisterial role of 
Vannevar Bush in national science 
policy; by the sophistication of the 
Federation of the Atomic Scientists in 
their 1946 attack upon the May-John- 
son bill and their shaping of the terms 
of the McMahon Act. 

Scientists in politics share the prob- 
lems of other participants in the politi- 
cal process. No special dispensation 
exempts the scientists from the hard 
choices and _ continuing difficulties 
which the political process imposes upon 
all those who aspire to shape public 
policy. One course is to seek to maxi- 
mize the unity of all scientists and to 
establish legitimacy for the spokesmen 
of a unified science community. An 
alternative is to accept diversity and 
competitive priorities among scientists 
and to establish the identity of the 
separate groups of scientists, establish- 
ing the legitimacy of their respective 
spokesmen. Whichever of these two 
main roads is chosen, the united or 
the separated scientists will face the ne- 
cessity of recruiting allies from among 
organized groups of nonscientists; the 
scientists cannot exercise a unilateral 
dominance in the making of science 
policy. Alliances are created and main- 
tained at a price; the price takes the 
form of mutually acceptable accommo- 
dations in policy or priorities. Scientists 
in politics meet with varying fortunes 
in the process of bargaining with allies 
and opponents: in the Bureau of Agri- 
cultural Economics they find an en- 
vironment too severe for survival; in 
the National Institutes of Health, an 
embarrassment of riches; in the Weather 
Bureau, high-velocity cross-winds of 
pressure; in the Geological Survey, an 
atmosphere of quiet and modest benev- 
olence which has existed for a_ half 
century, since the belligerent initial 
decades; in the Bureau of Standards, a 
favorable equilibrium of forces, but in 


the Public Health Service, an unsteady 
equilibrium. Such variations are the 
common experiences of most partici- 
pants in the political process. The 
conditions which determine the range 
of variation are best understood, antici- 
pated, and managed by those who are 
politicians—that is, by those who are 
expert in the political process. 

The 1958 Parliament of Science 
states the scientists’ hopes and fears in 
persuasive terms. 


This scientific revolution will totally 
dwarf the Industrial Revolution and the 
other historical instances of great social 
change. It will be more compelling, and 
will pose more urgent problems, because 
of both the pace and the magnitude of the 
changes which now impend. 

What faces man is not, in any restricted 
sense, a scientific problem. The problem 
is one of the relation of science to public 
policy. Scientific issues are vitally and al- 
most universally involved. The special 
knowledge of the scientist is necessary, to 
be sure; but that knowledge would be 
powerless or dangerous if it did not in- 
clude all areas of science and if it were 
not effectively pooled with the contribu- 
tions of humanists, statesmen, and philos- 
ophers and brought to the service of all 
segments of society. 

What is to be done? Scientists certainly 
have no arrogant illusion that they have 
the answers. But they do want to help. 
They are, moreover, convinced that the 
time is overripe for a more understanding 
collaboration between their special pro- 
fession and the rest of society. 


The scientists are now inescapably 
committed to politics if they hope to 
exercise influence in the shaping of 
public policy, including science policies. 
The leaders of the scientists, then, are 
perforce politicians. As politicians in a 
democratic order, they are effective in 
the degree to which they understand 
the political process, accept its rules, 
and play their part in the process with 
more candor than piety, accepting 
gladly the fact that they are in the 
battle rather than above it. The spokes- 
men for science have occasionally lec- 
tured the nonscientists, sometimes 
sternly, upon their obligation to under- 
stand science. Perhaps the advice may 
be reversed: the scientist has an obli- 
gation to understand, and to play his 
significant role forthrightly in, the 
polity (7). 


Note 


1. In the preparation of this article I have 
drawn upon the bibliography given below and 
upon data developed through an _ extensive 
series of interviews with science officials in 
Washington during 1959 and 1960 and from 
a study of pertinent official and unofficial 
documents—a project supported in part by 
the Council for Atomic Age Studies, Co- 
lumbia University. 
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Harry H. Goode, 


System Engineer 


Harry Goode was born in New York 
City 1 July 1909. The vigor and the 
alertness to intellectual challenge that 
characterized his whole life provided 
very early the motivation and drive 
that made a university education pos- 
sible, in the face of difficulties that 
would have discouraged a lesser spirit. 
His bachelor’s degree in history from 
New York University, granted in 1931, 
came just at the beginning of the de- 
pression years. During some of those 
years he was employed as statistician 
for the New York City Department of 
Health, for which he became statistician- 
in-charge in 1941. At other times, like 
many other young men in those dif- 
ficult times, he turned informal talents 
to advantage—he found himself a good 
shoe salesman; he was for a while a 
part-time editor; and he not infrequent- 
ly played a dance-band saxophone for 
both pleasure and profit. 

To another the Department of Health 
statistical work might have seemed 
routine, but to him nothing was ever 
routine. He discovered, for example, a 
large number of cases of advanced ill- 
ness which could have been corrected 
had the patient seen a doctor earlier. 
Because of a shortage of physicians 
available for the department’s work, the 
patients had been unable to see a doctor 
sooner. By elementary statistical tech- 
niques (he would never use sophisticated 
mathematics where elementary or 
heuristic techniques would suffice) he 
was able to show conclusively that the 
effectiveness of the department would 
be greatly increased if the physicians 
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would see more people and spend less 
time with each. His recommendations 
to this effect were not well received 
because of the risk of an occasional 
wrong diagnosis. A lesson from this ex- 
perience he never forgot: that systems 
have people and people have prejudices. 

During this period his characteristic 
breadth of interest and motivation to- 
ward tangible value for society in any- 
thing he might do directed his attention 
to engineering. He attended night 
school at Cooper Union and graduated 
with a Bachelor of Chemical Engineer- 
ing degree in 1941. This educational 
venture, combined with. his experience 
as a Statistician, brought the realiza- 
tion that for him the enduring intel- 
lectual challenge would be in applied 
mathematics, which he then began to 
study at Columbia University, receiving 
the M.A. degree in 1945. He started a 
doctoral dissertation in statistics under 
Abraham Wald (on the distribution of 
noncentral t), but the evident impor- 
tance of the scientific and professional 
work that was by then engaging his at- 


tention drew him away from work for 


the doctorate, which he ultimately by- 
passed completely, in that his achieve- 
ments without the degree carried him 
far beyond the accomplishments of 
most people who hold it. These later 
achievements suggest that, at least in 
Harry Goode’s life, the wide range of 
intellectual interests covered in his three 
distinct and contrasting experiences of 
higher education, together with his ex- 
posure to human and social problems 
in the New York City Department of 





Committees, hearings on National Science 
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and Technology Act of 1958, 85th Congress; 
hearings on a Department of Science and 
Technology, 86th Congress. 

A. T. Waterman, Science 131, 1341 (1960). 
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Health, provided a richness of early 
experience of much greater value in 
preparing him for a life work in systems 
study than could have come from any 
intensive concentration in a narrow 
specialty. 

Between 1943 and 1945 he and an- 
other young mathematician, Leonard 
Gillman, were the principal staff of a 
special project for Tufts College for 
the Navy’s Special Devices Center. 
Their work, in an office in New York 
City, would today be called “operations 
research,” but that term was not yet in 
wide use. For example, they set up a 
scoring system for a gunnery trainer 
and included the concept, sophisticated 
for that time, that the value of a hit 
late in the run should be less than that 
of one early in the run because the gun- 
ner might not survive. Goode and Gill- 
man were an enormously effective team, 
producing in two years over 100 
memoranda and a major treatise on 
pursuit courses and the mathematics 
of guidance and interception, which 
appeared as a 250-page book. 

After the war Goode joined the staff 
of the Navy’s Special Devices Center, 
where he rose rapidly through succes- 
sive responsibilities to be head of the 
Special Projects Branch. His work dur- 
ing this period was on flight control 
simulation and training, aircraft in- 
strumentation, antisubmarine warfare, 
weapon system design, and computer 
research. He was among the first to see 
the great importance computers were 
to have, and he was instrumental in 
initiating several major projects, includ- 
ing the Typhoon computer (the world’s 
largest analog computer) and _ the 
Whirlwind computer at Massachusetts 
Institute of Technology, the first truly 
high-speed digital computer. Under- 
standing the power of computers, he 
began at this time to formulate some of 
the principles of what he later called 
“system engineering,” although he later 
broadened the system approach con- 
siderably beyond the computer. 

At the beginning of 1950 he came to 
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the Aeronautical Research Center (later 
Willow Run Laboratories) of the Uni- 
versity of Michigan as head of the Sys- 
tem Analysis and Simulation Group. 
In 1951 he became chief project engi- 
neer, and in 1952, director of the Cen- 
ter. This Center, which doubled in size 
to 600 people under his direction, was 
a research and development organiza- 
tion interested principally in guided 
missile systems, which were “systems” 
in the fullest sense of Harry’s definition 
of the word. Among the many projects 
on which the Center was engaged at this 
time (some of them are still classified) 
was the study that led ultimately to de- 
velopment of the Bomarc missile. His 
major work was the study of air defense 
systems which led ultimately to the Air 
Defense Integrated System (ADIS) 
Project. This project was Harry’s own 
brain child and represented the embodi- 
ment of his ideas on system design. It 
emphasized the desirability of the evolu- 
tionary system design process as distinct 
from a long leap into techniques of the 
future; the desirability of designing a 
system for the environment which 
would exist at the time the system was 
installed rather than for the environ- 
ment existing ai the time of the design: 
and the necessity for having men rather 
than machines at certain key spots in 
the system when the system input is not 
wholly predictable. Harry first achieved 
national prominence in his unsuccessful 
fight for the adoption of ADIS. 
During these years his thinking about 
systems had given rise to several 
articles, including one called “Simula- 
tion, Its Place in System Design,” which 
was published in 1951. Shortly after- 
ward he circulated among a few friends 
a memorandum entitled “First Rough 
Draft of the Approach to the Introduc- 
tion,” in which he proposed a joint 
book on systems analysis. The memo- 
randum stated, “Let me note here that 
I think each of us will gain considerably 
by attempting to write this book whether 
we succeed in doing it or not. First, I 
know of no book in systems on the 
subject. Second, I believe the subject 
is not well defined in anyone’s mind, 
but, in so far as I have been able to 
determine, better here [at Willow Run] 
than anywhere else. Third, what we 
write ought to be of help to someone 
else undertaking this kind of work.” 
The outline presented in the memo- 
randum was very rough by his own 
later standards, and he quite under- 
estimated the magnitude of the task. In 
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Harry H. Goode 


1954, however, he was asked to be a 
part-time professor of electrical engi- 
neering at the University of Michigan 
and to teach a course which he called 
“Large-Scale System Design.” This gave 
him an opportunity to formalize his 
thinking about systems, and simultane- 
ously with the organizing of this course 
he undertook, with a coauthor, the 
writing of the systems book. This oc- 
cupied two years and was completed in 
1956; the book, System Engineering, 
was published by McGraw-Hill in 1957. 
It has subsequently been translated into 
French and Japanese. Harry regarded 
this book as perhaps his most important 
achievement. It classified and regular- 
ized systems and the system design 
process and helped to make respectable 
the new discipline of system engineer- 
ing. It is now widely recognized that 
the design, analysis, and evaluation of 
large-scale and complex systems require 
techniques and a viewpoint different 
from those needed for components or 
simple devices. It was these techniques 
on which Harry was an expert and this 
viewpoint of which he was a past 
master. 

In 1955 he resigned his administra- 
tive duties at the Willow Run Labora- 
tories in order to take up full-time 
teaching duties as a professor of elec- 
trical engineering of the University of 
Michigan; the next year he became also 
professor of industrial engineering. He 
insisted on being allowed to teach 
elementary courses in electrical circuits 
as well as his own graduate courses. 
Thus he started out to learn this new 
field—electrical engineering—from the 


bottom up. At first he missed some of 
the atmosphere of his important ad- 
ministrative position and complained to 
a friend and colleague that he did not 
have as much “gain” as formerly. The 
friend, who understood his analogy to 
an amplifier, pointed out that he had 
as much “gain” as before but that now 
he was “reactance coupled” instead of 
“resistance coupled.” He learned this 
lesson well and was soon able to 
maneuver in the university environ- 
ment to achieve the many ends which 
he sought—for example, the setting up 
of a degree program in management 
sciences. Although he was a vigorous 
organizer, his undertakings were always 
completely selfless, never directed to- 
ward the building of a personal empire. 

In 1958 he served for a year as tech- 
nical director of the Systems Division 
of the Bendix Corporation, maintaining 
a part-time appointment at the Univer- 
sity of Michigan so that he could con- 
tinue to teach his new course. He then 
returned to full-time duties in the uni- 
versity’s department of electrical engi- 
neering. His duties there included teach- 
ing, his own research, supervision of 
doctoral candidates, and involvement in 
many of the university’s sponsored re- 
search projects. 

He also found time for much work 
as consultant, although he could not 
fulfill the many demands for his serv- 
ices. Besides serving many commercial 
and industrial organizations in this 
capacity he served the United States 
Government as consultant to the Na- 
tional Bureau of Standards, the Post 
Office Department, and the Appropria- 
tions Committee of the House of Rep- 
resentatives. He was also chairman of 
the Committee on Advanced Recon- 
naissance (Committee WS-117L) of the 
Air Force. He also gave his time 
generously to the profession, serving 
as a member of the administrative com- 
mittee of the professional group on elec- 
tronic computers of the Institute of 
Radio Engineers (IRE) and as a mem- 
ber of the computer advisory commit- 
tee of the Society of Automotive Engi- 
neers and assisting in the work of the 
committee on feedback controls of the 
American Institute of Electrical Engi- 
neers (AIEE). 

His most important professional- 
society service was as chairman, during 
recent years, of the National Joint Com- 
puter |\Committee, formed by the AIEE, 
IRE, land ACM (Association for Com- 
puting Machinery), and as this com- 
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mittee’s representative on a similar in- 
ternational committee. He had an im- 
portant part in drawing up the charter 
under which these three societies joined 
to form a new American Federation of 
Information Processing Societies, linked 
closely with an international federa- 
tion similarly named. In 1959 he was 
one of a group of eight Americans who 
toured Soviet computer establishments 
at the invitation of the Soviet Academy 
of Sciences. 

His many papers touched upon statis- 
tics, simulation and modeling, vehicular 
traffic control, and system design. But 
through his work his principal research 
efforts were concerned with reaching a 
better understanding of large-scale sys- 


tems. In 1959 he agreed to collaborate 
on a book with chapter headings such 
as “Historical and social developments 
of systems,” “General, system theories 
and classifications,” “Types of systems,” 
“Descriptions of systems,” ‘“Charac- 
teristics of systems,” and “Modes of 
solutions for system design problems.” 
However, he soon realized that the sub- 
ject of systems was not yet sufficiently 
advanced to allow preparation of such 
a book, and he directed his attention to 
the preparation for the McGraw-Hill 
Book Company of a system engineering 
handbook. The work he started on this 
project will be carried through to com- 
pletion by his friends and associates. 
In 1931 Harry married Elsie Guggen- 


Science in the News 


Problems in Political Tactics: 
Tax Proposals for Education; 
Congress and Science Policy 


A tax credit proposal to encourage 
private contributions to education was 
introduced last week by Congressman 
Carroll D. Kearns (R.-Pa.). The pro- 
posal is similar to ones endorsed in 
recent years by the AAAS, the Asso- 
ciation of American Colleges, the Na- 
tional Planning Association, and the 
U.S. Chamber of Commerce. 

The proposal is also similar to a 
number of measures introduced in 
the current Congress by conservatives, 
who see the approach as a way to in- 
crease support for education without 
the direct involvement of the Federal 
Government. Congressman Kearns, 
for example, suggested that his pro- 
posal might reduce the need for fed- 
eral appropriations by “as much as $2 
or $3 billion if private gifts of that 
amount were forthcoming.” On_ this 
reasoning Kearns believes his proposal 
would make unnecessary most of the 
Administration’s program for higher 
education. 
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The way the Kearns proposal and 
related proposals would work is that 
instead of offering taxpayers only a 
deduction from their taxable income 
for educational gifts, it would offer 
them the option of a direct deduc- 
tion from their tax bill of a set pro- 
portion of their gifts, in this case 91 
percent. This means that a low-brack- 
et taxpayer can give $100 to his alma 
mater at a cost to himself of only $9; 
the proposal would make it possible for 
the taxpayer with a modest income to 
give to education at as little out-of- 
pocket expense to himself as the tax- 
payer in the over $400,000 a year in- 
come class. 

Hopefully, this would lead to a 
great increase in private giving. In 
the extreme case, a man who con- 
tributes $100 a year to education, and 
who does not itemize his deductions 
(that is, who takes the standard 10 
percent deduction) is now giving the 
entire $100 out of his own pocket. 
If the Kearns proposal went through, 
he would, in theory at least, increase 
his giving to $1000 in order to main- 
tain his out-of-pocket expense of $100. 





heim. Their first child, Lisa, was born 
in 1943, and their second, Erica, in 
1953. They were an unusually closely 
knit group; in spite of his many re- 
search and professional activities, he 
always found time to devote to his 
family. 

On 30 October 1960 Goode’s very 
fruitful life came to an abrupt end in 
a traffic accident. Fittingly, the memo- 
rial service held two days later was con- 
ducted in an auditorium in which he 
had often lectured, located on the 
campus of the university to which he 
gave so much. 

RoBERT E. MACHOL 
School of Electrical Engineering, 
Purdue University, Lafayette, Indiana 


Of course, he would also be free to’ 
continue giving only $100 and pocket 
the $91 as a tax windfall. 

The Administration has taken no 
position yet on the bill or others simi- 
lar to it, and probably will take none 
unless it is forced to: that is, unless 
the House Ways and Means Commit- 
tee, which must initiate Congressional 
action on bills involving taxation, de- 
cides to hold hearings on the bills. 

In the recent past such proposals 
have been quietly buried in the calen- 
dar of pending legislation, the fate of 
the great majority of the thousands of 
bills introduced every session. If the 
proposal is taken seriously enough by 
the Ways and Means Committee to 
schedule hearings, then the Adminis- 
tration will have to take a position, 
which will almost certainly be to op- 
pose the bill. 

Between 1952 and 1954 Congress 
doubled the allowable limit for tax 
deduction for _ philanthropic _ gifts 
from 15 percent to 30 percent of tax- 
able income. Contrary to expecta- 
tions, this produced no increase in 
giving. Different influences would be 
at work under the Kearns proposal, 
and it would surely produce some in- 
crease in giving, but whether it would 
be a substantial increase is uncertain. 
Tax rates have, after all, gone up 
enormously in the last 30 years, and 
therefore the inducement to tax-free 
giving has gone up enormously. Yet 
giving, as a percentage of taxable in- 
come, has remained constant at 
around 4 percent. Unless the in- 
crease under the Kearns proposal 
were more than marginal, the total 
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amount of private gifts for education 
would not be substantially increased, 
while the government’s tax revenues 
would be reduced, thus reducing the 
amount of money available for fed- 
eral education programs. 


Tax Policy 


This uncertainty about how much 
the proposal would actually increase 
support for education and how much 
it would simply add another loophole 
to the tax code virtually insures that 
the Treasury under the Kennedy Ad- 
ministration, as it did under Eisen- 
hower, will oppose the plan quietly, 
by encouraging the Ways and Means 
Committee to bury it, and openly if 
hearings are actually held. 

Almost everyone agrees that a ma- 
jor rewriting and simplification of the 
tax code is overdue, and therefore 
hardly anyone familiar with the diffi- 
culty of putting across a tax-reform 
program is willing to support a new 
set of deductions unless there is over- 
whelming evidence that the proposals 
will really do what they are intended 
to do, and unless there seems to be no 
other way to accomplish the objective 
than by further complicating the tax 
code. 

Neither seems clear in this case, 
while the likelihood that passage of 
the proposal would bring a wave of 
requests to offer the same benefits for 
contributions to research, to culture, 
and to good causes generally is quite 
clear. The difficulty is that although 
a reasonably good case can be made 
for almost any of the existing or pro- 
posed tax breaks, the total of all of 
the breaks adds up to a headache for 
taxpayer and tax collector alike. 

The sum of this is that the Kennedy 
Administration, which has consider- 
ably fewer qualms about enlarging the 
role of the federal government in edu- 
cation than the Eisenhower Admin- 
istration did, is hardly likely to sup- 
port an approach which the old 
Administration rejected, despite its ad- 
mittedly desirable objective. 


Political Tactics 


Quite aside from this, the Kearns- 
type proposals raise a problem of 
political tactics. It is standard proce- 
dure for opponents to any program be- 
fore Congress, when they are threat- 
ened with a defeat, to offer their own 
scaled-down plan to accomplish what- 
ever is being debated. Congressman 
Kearns, for example, voted against 
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federal aid for education in the last 
session. If the scaled-down proposal 
goes through, it can be argued that 
there is no longer any need for further 
action, at least for a few years until 
we can see whether the more modest 
program will do the job. 

This means that if the Administra- 
tion were to support the Kearns bill, 
or related proposals, such as that of- 
fered by Senator Goldwater, it would 
be helping to defeat its own program 
in return for a program with great 
public appeal, but one which may not 
help very much in providing more 
money for education. 

The prospect, then, for Kearns-type 
legislation is close to nil. It will be 
opposed on grounds of tax policy, and 
on grounds that it is no adequate sub- 
stitute for the direct federal assistance 
in the Administration’s program, and 
although a President cannot get every- 
thing he wants from Congress, on an 
issue like this there is not much chance 
that Congress will force him to take 
something he doesn’t want. 

The issue also illustrates one rea- 
son why Congress is so fond of the 
committee system. If a proposal with 
as much popular appeal as the tax 
credit plan ever reached the floor for 
a vote, every Congressman would be 
under heavy pressure to vote for it 
whether he liked it or not. This awk- 
ward situation is avoided when the 
bill is quietly allowed to die in com- 
mittee. 


Congress and the PSAC 


A far deeper problem for the Ad- 
ministration than the tax credit sub- 
stitutes for its education program is 
involved in dealing with Congress on 
science policy. The problem has been 
quietly growing for several years as 
science has taken an increasingly im- 
portant position as a distinct policy 
area, which makes increasingly signifi- 
cant the considerable lack of under- 
standing between the scientific advis- 
ers and the committees on Capitol 
Hill which decide how much money 
they can have and where it will, be 
spent. 

Two things seem to especially an- 
noy the Congressmen. One is that they 
do not like to be told just what should 
be done, but why it should be done, 
and so far, at least, the scientists have 
not been as successful as either they 
or the Congress would like in ex- 
plaining the why’s of the policies they 
recommend. This is not surprising: 


derstand the why’s of politics, and 
politics, being in the realm of every- 
day) experience, is a good deal easier 
to jexplain to a nonpolitician than 
science is to a nonscientist. 

This apparently unavoidable diffi- 
culty is compounded by a second fac- 
tor,| which is the position of the Presi- 
dent’s Science Advisory Committee, 
which, as part of the President’s office, 
is shielded from Congressional inquiry 
by executive privilege. 

In one sense this is perfectly nor- 
mal; not many dispute the fact that 
it is) perfectly proper for a president 
to have personal advisers on his staff, 
and that presidents understandably 
would not want these advisers to be 
liable to be summoned before a Con- 
gressional committee to find out what 
kind of advice they are giving. In 
any case, this “executive privilege” is 
well-established in law, and presidents 
have regularly invoked it when Con- 
gress has tried to find out what is go- 
ing on in the White House. But it 
merely stops the inquiring Congress- 
man from getting very far; it does not 
quite satisfy his curiosity. 

What causes misgivings is not that 
the science adviser is not available in 
his role of personal adviser to the Presi- 
dent. Here his role is similar to that of, 
say, McGeorge Bundy, the Harvard 
dean, and W. W. Rostow, the M.I.T. 
economist, who serve as special assist- 
ants for national security affairs. 

In this role the science adviser is in 
every sense simply a member of the 
personal staff of the President, and Con- 
gress recognizes that, curious though it 
may be about what goes on in the 
White House, it has no authority to 
question members of President’s staff. 

A less clear situation comes up in 
considering the science adviser in his 
role as chairman of the Science Advis- 
ory Committee. There is no legal ques- 
tion: the committee, its staff, and its 
special panels, which in the course of 
a year will use the services of dozens of 
the leading scientists in the country, 
all clearly exist to serve the President; 
there is no statutory requirement that 
they exist; they are paid out of the gen- 
eral funds available to the President 
for running his office “to be accounted 
for solely on his certificate.” The whole 
operation could be scrapped at any 
time at the whim of the President. But 
since the committee has become in ef- 
fect the ranking body concerned with 
over-all national science policy it is 





certand after all, do not always un- 


867 








unthinkable that it, or something like 
it, should not exist. 
The committee has no exact paral- 
lel: the National Security Council, for 
example, is an even more important 
body concerned with over-all national 
security policy, but its existence is re- 
quired by law, there is some public ac- 
counting of the money spent on it; and 
its members, except for the President 
and Vice President, can be questioned 
by Congress, not, of course, in their 
roles as members of the council, but as 
operating heads of departments’ con- 
cerned with national security affairs. 


Role of the Committee 


The peculiar position of the Science 
Advisory Committee is exaggerated 
here to make clearer the distinction be- 
tween it and other parallel bodies in 
the government. Yet the difference is 
real enough so that one of the leading 
arguments for establishing a cabinet 
department of science has become the 
desire to remove at least some of its 
functions from the President’s confi- 
dential staff to a place where Congress 
can keep a closer eye on how national 
science policy is made. 

The difficulty is compounded by the 
nature of the advice the committee 
gives, which falls in an area where 
neither Congress nor the President has 
much of the independent expertise 
which both command on other policy 
matters. There is some feeling in Con- 
gress that this is an area where, more 
than in any other area, the President 
is forced simply to take advice, rather 
than receive information and then make 
up his own mind. Therefore, this rea- 
soning goes, he and the country should 
be protected by making sure that it is 
possible to have independent criticism 
of the advice he is getting. One way, 
and perhaps the only way, to do this, 
and a way which especially appeals to 
Congress, would be to give Congress 
some authority to inquire into how pol- 
icy is being made. 

These comments by no means give a 
full or fair picture of all the factors 
involved; they are intended only to 
summarize the kind of misgivings that 
exist about the role of the committee. 
An excellent argument can be made 
for keeping the Science Advisory Com- 
mittee just the way it is. 

But whatever the wisest kind of or- 
ganization, the President clearly has 
at least a touchy problem in political 
tactics in dealing with Congressional 
feelings on these points.—H.M. 
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Venus Studied with Radio Signals 


First success in a 2-month experi- 
ment in which radio signals are being 
used to study the planet Venus has been 
announced by the National Aeronautics 
and Space Administration. Hugh L. 
Dryden, deputy administrator of NASA, 
and William H. Pickering, director of 
the Jet Propulsion Laboratory, an- 
nounced reception of strong, clear ra- 
dio signals reflected back to earth from 
Venus in a 70-million-mile round trip 
that took about 612 minutes. The trans- 
mission was completed at 9:34 P.M. 
EST, 10 March, at the Jet Propulsion 
Laboratory’s Goldstone Tracking Sta- 
tion, 50 miles north of Barstow, Calif., 
in the Mohave Desert. The Jet Propul- 
sion Laboratory is operated for NASA 
by California Institute of Technology. 

Dryden said that signals have been 
bounced off Venus in other experi- 
ments but that this is the first time 
such signals have been immediately 
detectable without elaborate analysis 
and processing. The objectives of the 
experiment are to (i) determine wheth- 
er Venus spins on its axis and, if so, 
at what speed of rotation; (ii) deter- 
mine the orientation of the planet’s 
spin axis; (iii) investigate the nature 
of the surface of Venus as determined 
by the reflectivity of its surface; and 
(iv) further define the measuring stick 
of the universe, the approximately 93- 
million-mile astronomical unit. (The 
length of the unit, the mean distance 
from the earth to the sun, has been 
defined only to within about 10,000 
miles.) 

Venus, which lies between Mercury 
and the earth, is the planet nearest the 
earth and long has been of interest to 
astronomers, but its atmosphere of 
dense clouds has hindered observation. 
Every 19 months Venus approaches to 
within about 26.2 million miles of the 
earth; its maximum distance from the 
earth is 162 million miles. This clos- 
est approach, known as the inferior 
conjunction, occurs this year on 11 
April. 

At the present stage of development 
of radio communication it is impractical 
to attempt radio contact with Venus 
except during comparatively brief peri- 
ods before and after inferior conjunc- 
tion. However, the Goldstone experi- 
ment will continue for several weeks 
after the 11 April date. 





AEC Acts to Separate 
Regulatory Function 


Chairman Glenn T. Seaborg of the 
Atomic Energy Commission has an- 
nounced that the commission has acted 
to separate its regulatory function from 
the operational and developmental 
functions at the general manager level. 
The first step in this separation is the 
designation of Harold L. Price as act- 
ing director of regulation; he will re- 
port directly to the commission. Price 
has been director of the Division of 
Licensing and Regulation. 

Price has been authorized to dis- 
charge the licensing and other regula- 
tory functions of the commission, other 
than those where the final decision 
rests with the hearing examiner or the 
commission, or those which involve the 
commission’s authority to approve the 


issuance of regulations. General man- - 


ager A. R. Luedecke will continue to 
administer the commission’s opera- 
tional and developmental activities. 

In a report made to the Joint Com- 
mittee on Atomic Energy of Congress, 
in February, the commission outlined 
certain contemplated changes in the 
regulatory organization. This first step 
is taken in accord with that plan. These 
actions do not in any way prejudice 
possible additional steps the commis- 
sion might wish to take following con- 
sideration of a similar study being com- 
pleted by the staff of the Joint Com- 
mittee on Atomic Energy. 

Price will submit to the commission 
a report on the staffing of the regula- 
tory function. He will have the co- 
operation of the general manager and 
the general counsel in the preparation 
of this report. Pending completion of 
the staffing report, the Divisions of 
Licensing and Regulation and of Com- 
pliance and the Office of Health and 
Safety are transferred to the acting di- 
rector of regulation. 

Robert Lowenstein has been des- 
ignated acting director of the Division 
of Licensing and Regulation, succeed- 
ing Price. Lowenstein has been serving 
as counsel for the division. 


AAAS Socio-Psychological Prize 


Through the generosity of an anon- 
ymous donor, the AAAS offers an an- 
nual prize of $1000 for a meritorious 
essay in sociopsychological inquiry. 
Previous winners of this prize and the 
titles of their essays have been: Arnold 
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M. Rose, “A theory of social organi- 
zation and disorganization”; Yehudi A. 
Cohen, “Food and its vicissitudes: a 
cross-cultural study of sharing and non- 
sharing in sixty folk societies”; Herbert 
C. Kelman, “Compliance, identifica- 
tion, and internalization: a theoretical 
and experimental approach to the study 
of social influence”; Irving A. Taylor, 
“Similarities in the structure of extreme 
social attitudes”; Stanley Schachter, 
“The psychology of affiliation”; and 
Robert Rosenthal, “Three experiments 
in experimenter bias.” 

The conditions of competition for 
the prize to be awarded at the 1961 
annual meeting, to be held in Denver, 
Colorado, from 26 to 31 December, 
are as follows. 

1) The contribution should further 
the comprehension of the psycholog- 
ical-social-cultural behavior of human 
beings—the relationships of these hy- 
phenated words being an essential part 
of the inquiry. Whether the contributor 
considers himself to be an anthropolo- 
gist, a psychologist, a sociologist, or a 
member of some other group is unim- 
portant as long as his essay deals with 
basic observation and construction in 
the area variously known as _ social 
process, group behavior, or interper- 
sonal behavior. For ease of reference 
in the rest of this statement, this gen- 
eral area will be called “social be- 
havior.” 

2) The prize is offered to encourage 
studies and analyses of social behavior 
based on explicitly stated assumptions 
or postulates, which lead to experimen- 
tally verifiable conclusions or deduc- 
tions. In other words, it is a prize in- 
tended to encourage in social inquiry 
the development and application of de- 
pendable methodology analogous to the 
methods that have proved so fruitful 
in the natural sciences. This is not to 
state that the methods of any of the 
natural sciences are to be transferred 
without change to the study of social 
behavior, but rather that the develop- 
ment of a science of social behavior is 
fostered through observation guided 
by explicit postulates, which in turn are 
firmly grounded on prior observations. 
It may be taken for granted that such 
postulates will include a spatial-tem- 
poral framework for the inquiry. It 
may properly be added that the essay 
should foster liberation from _philo- 
sophic-academic conventions and from 
dogmatic boundaries between different 
disciplines. 

3) Hitherto 
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scripts are eligible, as are manuscripts 
that have been published since 1 Jan- 
uary 1960. Entries may be of any 
length, but each should present a com- 
pleted analysis of a problem, the rele- 
vant data, and an interpretation of the 
data in terms of the postulates with 
which the study began. Preference will 
be given to manuscripts not over 50,- 
000 words in length. Entries may be 
submitted by the author himself or by 
another person on his behalf. 

4) Entries will be judged by a com- 
mittee of three persons considered well 
qualified to judge material in this field. 
The judges will be selected by a man- 
agement committee consisting of the 
chairman and the secretary of Section 
K and the executive officer of the 
AAAS. The committee of judges re- 
serves the right to withhold the prize 
if no worthy essay is submitted. 

5) Entries should be sent to Dael 
Wolfle, Executive Officer, American 
Association for the Advancement of 
Science, 1515 Massachusetts Ave., NW, 
Washington 5, D.C. Entries should be 
submitted in quadruplicate. Each entry 
should be accompanied by six copies 
of an abstract not to exceed 1200 
words in length. The name of the au- 
thor should not appear anywhere on 
the entry itself but should be enclosed 
on a separate sheet of paper which 
also gives the author’s address and the 
title of his essay. Entrants who wish to 
have their manuscripts returned should 
include a note to that effect and the 
necessary postage. To be eligible for 
consideration for the prize that will be 
awarded at the 1961 annual meeting 
of the Association, entries must be re- 
ceived not later than 1 September 1961. 


Serials Record Center Planned by 
Biological Sciences Institute 


Establishment of a Biological Serials 
Record Center to facilitate communica- 
tion between scientists has been given 
first priority by the Biological Sciences 
Communication Project of the Ameri- 
can Institute of Biological Sciences. 
Unless the scientific intercommunica- 
tion problem is solved, the committee 
reports, scientists of the future may 
find that they are “buried under printed 
paper” and that their research is aimed 
at finding knowledge which already is 
known. 

The Serials Record Center would be 
charged with the task of collecting and 
disseminating detailed information re- 


garding all serial or periodical publica- 
tions in biology. Estimates of the num- 
ber of these journals range from 25,- 
000 to 50,000. The publications cover 
all aspects of biological research, in- 
cluding clinical medicine, agricultural 
science, and various botanical and 
zoological disciplines. 

The site of the proposed center, the 
estimated cost of operation, and other 
details will be determined in the 
near future. The Biological Sciences 
Communication Project is headed by 
Charles W. Shilling. Its office is at 
AIBS headquarters, 2000 P St., NW, 
Washington 6, D.C. Members of the 
project’s executive committee include 
J. Roger Porter, Fred R. Cagle, and 
Foster Mohrhardt. Lincoln Constance 
of the University of California is chair- 
man of the advisory committee. 


News Briefs 


Geneva test-ban conference. The 
conference on the discontinuance of 
nuclear weapon tests resumed its ses- 
sions in Geneva on 21 March, with 
U.S. representative Arthur H. Dean 
heading this country’s delegation. Dep- 
uty U.S. representatives are Charles C. 
Stelle and David H. Popper, both of the 
United States Mission to the European 
Office of the United Nations, Geneva. 

* * oe 

IAEA-Norway research project. Ster- 
ling Cole, director general of the 
International Atomic Energy Agency, 
and Gunnar Randers, managing direc- 
tor of the Norwegian Institute for 
Atomic Energy, have announced the 
selection of Raja Ramanna of India to 
be chairman of the management com- 
mittee for the joint research program 
in reactor physics, in which Norway’s 
zero power reactor, NORA, will be 
utilized. Selection of the chairman of 
this committee is a matter of mutual 
choice. 

In addition, each of the parties names 
two committee members. Cole has 
selected Pierre Louis Balligand (France) 
and Carlo Salvetti (Italy) as IAEA 
representatives. Norway has named 
Olav Kasa and Henrik Ager-Hansen. 
The committee will hold its first meet- 
ing in the beginning of April at Kjel- 
ler, Norway, site of the NORA reactor. 

oo * * 

Graduate fellowships. The National 
Science Foundation has announced the 
award of 1537 graduate fellowships 
for the academic year 1961-62. Recip- 
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ients were selected from 4875 appli- 
cants from all parts of the United States 
and its territories. The foundation also 
released the names of 1588 persons ac- 
corded honorable mention. Of the 
awards, 347 were made in the life 
sciences, 1156 were made in the physi- 
cal sciences (a number of these were in 
interdisciplinary fields), and 34 were 
made in certain areas of the social sci- 
ences. 

Fellows may attend any appropriate 
nonprofit American or foreign institu- 
tion. Graduate fellowships provide basic 
stipends (for 12 months) of $1800 for 
the first-year level of graduate study, 
$2000 for intermediate years, and 
$2200 for the terminal year. Additional 
allowances are provided for dependents 
and tuition, as well as for travel. 

us ae cod 

AIBS meetings. The annual - joint 
meetings of biological societies spon- 
sored by the American Institute of Bio- 
logical Sciences will be held this year at 
Purdue University, 27 August to 1 Sep- 
tember. Advance indications are that 
approximately 5000 scientists will par- 
ticipate and about 1500 research papers 
will be given, in 200 sessions. Local 
chairmen are John S. Karling, Wright 
distinguished professor of biological 
sciences, and E. C. Stevenson, head of 
the department of horticultural sciences. 


Grants, Fellowships, and Awards 


Biological psychiatry. The Society of 
Biological Psychiatry is offering an an- 
nual award which was made possible 
by the A. E. Bennett Neuropsychiatric 
Research Foundation. The $500 award 
—part of which is to be used for trav- 
eling expenses to the society’s meeting 
—will preferably be given to a moder- 
ately young investigator, not necessarily 
a member, for recent, unpublished 
work. The winning paper will be read 
as part of the annual meeting program 
and will appear with the other meeting 
papers in volume 4 of Biological Psy- 
chiatry. Papers should be submitted in 
quadruplicate before 30 April to Har- 
old E. Himwich, Chairman, Committee 
of Award, Galesburg State Research 
Hospital, Galesburg, III. 

Fulbright awards. The Committee on 
International Exchange of Persons of 
the Conference Board of Associated 
Research Councils has announced the 
program for the 1962-63 awards, un- 
der the Fulbright Act, for university 
lecturing and advanced research in the 
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following countries of the Pacific, South 
and Southeastern Asia, and _ Latin 
America: Australia and New Zealand; 
Burma, Ceylon, India, Korea, Paki- 
stan, Philippines, and Thailand; Argen- 
tina, Brazil, Chile, Colombia, Ecuador, 
Paraguay, Peru, and Uruguay. Appli- 
cation forms and detailed program in- 
formation may be obtained by writing 
to the committee at the National Acad- 
emy of Sciences—National Research 
Council, 2101 Constitution Ave., NW, 
Washington 25, D.C. Applications 
should be submitted before 25 April. 

Heart disease reporting. Entries are 
now being received for the Howard W. 
Blakeslee Awards, to be presented by 
the American Heart Association for 
outstanding reporting in the field of 
heart and blood-vessel diseases. The 
contest year, which began March 1960, 
came to a close on 28 February. News- 
paper and magazine articles, books, ra- 
dio and television programs, and films 
published or produced during that pe- 
riod are eligible. Deadline for submis- 
sion of entries is 1 May. 

The winning entries and the number 
of awards will be determined by the 
Blakeslee Awards Committee of the 
American Heart Association. The 
awards carry an honorarium of $500 
each. 

Entries submitted by local daily or 
weekly newspapers and local radio and 
television stations will be considered 
apart from those submitted by national 
wire services, syndicates, or radio-tele- 
vision networks and will be eligible for 
awards in separate categories. Entry 
blanks and rules folders may be ob- 
tained from local Heart Associations or 
from the American Heart Association, 
44 E. 23rd St., New York 10, N.Y. 

Medical student summer research. 
The Lederle Laboratories Division of 
the American Cyanamid Company has 
announced that it is making available 
to medical schools throughout the 
United States and Canada Lederle med- 
ical student research fellowships for 
the year 1961. These fellowships, in 
amounts not exceeding $600 per year 
for any one individual, are intended to 
relieve in part the financial burden of 
students who desire to devote their 
summer vacations to research in the 
preclinical departments. 

Applicants must be of good scholas- 
tic standing and must have the consent 
of the faculty member under whose 
supervision their research is to be con- 
ducted. Award recipients will be select- 
ed by the dean of the medical school, 





or by the regularly constituted com- 
mittee of the faculty charged with such 
selections. By special permission of the 
dean or the school’s fellowship com- 
mittee, a student may carry on his re- 
search in another medical school, pro- 
vided that arrangements are previously 
made with that school. 


Scientists in the News 


Luis W. Alvarez of the University 
of California, Berkeley, will receive 
this year’s $5000 Albert Einstein Gold 
Medal and Award. Alvarez is professor 
of physics in the department of phys- 
ics and a leader in the high-energy 
physics program at the university’s Law- 
rence Radiation Laboratory. The award 
was announced on 14 March, the anni- 
versary of Einstein’s birth, by the 


trustees of the Lewis and Rosa Strauss - 


Memorial Fund. 


Ralph G. H. Siu, technical director 
of research and development in the Re- 
search and Engineering Division, Of- 
fice of the Quartermaster General, De- 
partment of the Army, received one of 
the highly prized Career Service Awards 
of the National Civil Service League 
on 21 March, at a dinner in Wash- 
ington, D.C.* Siu was honored for his 
work in the radiation preservation of 
food. The league, a nonpartisan citi- 
zens’ organization representing the 


public interest in improving govern- 
ment, this year gave its seventh series of 
Career Service Awards to ten federal 
employees chosen for competence, char- 
acter, and outstanding achievements. 


Ralph G. H. Siu 
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C. R. Barber and J. A. Hall, both of 
the National Physical Laboratory, Ted- 
dington, Middlesex, England, are in 
this country to attend the third Sym- 
posium on Temperature, in Columbus, 
Ohio, 27-31 March, and to spend some 
time at the National Bureau of Stand- 
ards, Washington. Barber will also visit 
Boulder (Colo.), Ottawa, and New 
York. 

J. F. Duke, senior scientific officer, 
Metallurgy Division, National Physical 
Laboratory, will attend a conference 
on the Ultrapurification of Semicon- 
ducting Materials, to be held in Boston, 
11-13 April. His itinerary includes: 
Schenectady, N.Y.; Columbus, Ohio; 
Oak Ridge, Tenn.; Washington, D.C. 
(20-21 April); Philadelphia; and New 
York. 

J. R. Lake, principal scientific officer, 
Road Research Laboratory, Harmonds- 
worth, Middlesex, will visit Canada and 
the United States from 16 April to 17 
May. His itinerary includes: Toronto; 
Hamilton, Ont.; Vancouver, B.C.; Ed- 
monton, Alberta; Ottawa, Ont.; Wash- 
ington, D.C. (12-13 May); and Chi- 
cago, Il. 

J. M. Shewan and R. Spencer, senior 
principal scientific officer and senior 
scientific officer, respectively, of the 
Torry Research Station, Aberdeen, 
Scotland, will attend the International 
Symposium of Marine Microbiology in 
Chicago, 20-24 April. Shewan will also 
spend 2 weeks in Gainesville, Fla. 


The John and Mary R. Markle Foun- 
dation, New York, has announced the 
names of the 25 Markle Scholars in 
Medical Science appointed for 1961-66. 
For the first time since 1948, when 
these annual appointments were first 
made, a woman physician is among 
those selected. She is Mary Ellen Avery, 
assistant professor of pediatrics at Johns 
Hopkins University School of Medi- 
cine. 

The purpose of the program is to 
help relieve the faculty shortage in 
medical schools by giving young teach- 
ers and investigators academic security 
and financial assistance early in their 
careers. Funds appropriated for the 
program total $750,000. Grants are 
made to the 25 schools where the 
scholars will work (beginning 1 July). 
Each school will receive $30,000, at 
the rate of $6000 a year for the next 
5 years, toward support of the scholar 
and his research. This year’s Markle 
Scholars, in addition to Mary Ellen 
Avery, are as follows: 
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Waiter F. Ballinger II, assistant 
professor (as of 1 July), Jefferson Medi- 
cal College of Philadelphia, surgery. 

André Barbeau, fellow and lecturer, 
University of Montreal Faculty of 
Medicine, neurology. 

John R. Blinks, associate, Harvard 
Medical School, pharmacology. 

Leon Cander, assistant professor, 
Hahnemann Medical College, internal 
medicine. 

James D. Case, assistant professor, 
University of Washington School of 
Medicine, internal medicine and derma- 
tology. 

G. Daniel Copeland, instructor, Uni- 
versity of Tennessee College of Medi- 
cine, internal medicine. 

Frank W. Fitch, assistant professor, 
University of Chicago, Division of the 
Biological Sciences, pathology. 

J. Alex Haller, Jr., assistant pro- 
fessor (as of. 1 July), University of 
Louisville School of Medicine, surgery. 

Monte Gene Holland, assistant pro- 
fessor, Tulane University School of 
Medicine, ophthalmology. 

Ellis B. Keener, instructor, Emory 
University School of Medicine, neuro- 
surgery. 

Henry Neil Kirkman, Jr., assistant 
professor, University of Oklahoma 
School of Medicine, pediatrics. 

Calvin M. Kunin, assistant profes- 
sor, University of Virginia School of 
Medicine, preventive medicine. 

Allan M. Lansing, lecturer (as of 
1 July), University of Western Ontario 
Faculty of Medicine, surgery. 

John A. Mannick, instructor, Medi- 
cal College of Virginia School of Medi- 
cine, surgery. 

Edward A. Mortimer, Jr., assistant 
professor, Western Reserve University 
School of Medicine, pediatrics. 

Paul G. Quie, assistant professor, 
University of Minnesota Medical 
School, pediatrics. 

Stanley L. Schrier, assistant pro- 
fessor, Stanford University School of 
Medicine, internal medicine. 

Charles R. Scriver, demonstrator 
(as of 1 July), McGill University Fac- 
ulty of Medicine, pediatrics. 

William E. Shepherd, assistant pro- 
fessor (as of 1 July), University of 
British Columbia Faculty of Medicine, 
pathology. 

Joseph C. Shipp, assistant profes- 
sor, University of Florida College of 
Medicine, internal medicine. 

Oliver Smithies, assistant profes- 
sor, University of Wisconsin Medical 
School, medical genetics. 





Ronald R. Tasker, clinical teacher 
(as of 1 July), University of Toronto 
Faculty of Medicine, neurosurgery. 

James C. Warren, assistant profes- 
sor, University of Kansas School of 
Medicine, obstetrics and gynecology. 

George D. Zuidema, assistant pro- 
fessor, University of Michigan Medical 
School, surgery. 


Hans Selye, professor and director, 
Institute of Experimental Medicine 
and Surgery, University of Montreal, 
will deliver the 40th Beaumont Lecture 
at the Wayne County Medical Society, 
Detroit, on 3 April. The subject of 
his lecture will be “The Pluricausal 
Cardiopathies.” 


Jean Theodore Delacour, internation- 
ally known zoologist, has been given 
the Addison Emery Verrill Medal for 
1961 by Yale University’s Peabody Mu- 
seum. Delacour, recently retired direc- 
tor of the Los Angeles County Museum 
and president emeritus of the Interna- 
tional Council for Bird Preservation, 
received the award at Yale early this 
month. 


The Duke University Medical School 
has announced the following appoint- 
ments, all effective 1 July. 

Daniel C. Tosteston, associate pro- 
fessor of physiology at the Washington 
University School of Medicine (Saint 
Louis), has been named professor and 
chairman of the department of phys- 
iology to succeed F. G. Hall, who is 
retiring from the chairmanship. 

John W. Moore of the National In- 
stitutes of Health has been named as- 
sociate professor of physiology and 
chief of the school’s Division of Cel- 
lular Neurophysiology. 

Paul Horowicz, also of Washington 
University, has been named associate 
professor of physiology and chief of 
the Division of Muscle Physiology. 


Lee Leiserson has joined the Direc- 
torate of Solid State Sciences of the 
Air Force Office of Scientific Research. 
He was formerly chemist with the 
AFOSR Directorate of Chemical Sci- 
ences. 


Charles W. Lacaillade, professor of 
biology at St. John’s University (Ja- 
maica, N.Y.) has won the university’s 
Outstanding Teacher Award. The first 
faculty member at St. John’s to be so 
honored, he will receive the $1000 
prize at the June commencement. 
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Book Reviews 


Excellence. Can we be equal and excel- 
lent too? John W. Gardner. Harper, 
New York, 1961. xiv + 171 pp. 
$3.95. 


No other writer has pleaded the case 
for excellence in performance in every 
field of endeavor with John Gardner’s 
effectiveness and clarity. The Pursuit of 
Excellence, a report of the Rockefeller 
Brothers Fund, was developed under 
his chairmanship. Last November he 
was one of three members of a commit- 
tee that prepared a report for the gover- 
nor and the board of regents of the 
state of New York on meeting the de- 
mands for quality as well as quantity in 
that state’s higher education. More re- 
cently he wrote a chapter “On educa- 
tion” in the report, Goals for Amer- 
icans, prepared by the Commission on 
National Goals appointed by President 
Eisenhower. In reports from the Car- 
negie Corporation (of which he is presi- 
dent) and in many other places, he has 
frequently emphasized this theme. Now 
we are indebted to him for this small 
volume which summarizes his position 
and which should assist in clearing up 
fuzzy thinking about equality in a 
democracy. 

Gardner reviews the decline of he- 
reditary privileges and the development 
in America of the democratic dilemma 
of equality and competitive perform- 
ance. He notes that these principles are 
present and operating to some extent in 
our society and that, in general, there 
is much confused thinking about them, 
particularly about equality and competi- 
tive performance. If, in the name of 
equality, we treat all persons as if they 
were equal in ability, if we permit the 
less capable to stifle the superior (in 
business, industry, civil service, trades, 
schools, or elsewhere), then “all who 
pray for the continued vitality of 
democracy must protest.” 

Gardner asks: “Is excellence possible 
in a democracy? Can an equalitarian 
society tolerate winners? Does our de- 
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votion to equality condemn us to a per- 
vasive mediocrity? How can one pos- 
sibly explain or justify the slovenliness 
that is openly accepted as normal in 
our schools, in trade unions, in indus- 
try, in government—in short, every- 
where in our society? Do we honor ex- 
cellences which are most fruitful for 
our continued vitality?” He holds that, 
if we can consider the answers to such 
questions without uneasiness, we have 
not thought long or hard about excel- 
lence in the United States. 

In seeking solutions to the problems 
and conflicts inherent in these ques- 
tions, Gardner appeals for a toning up 
of our whole society. Greatness re- 
quires high standards at all levels and 
for every kind of ability. It takes more 
than an educated elite to run a complex 
technological society. We “can not 
have islands of excellence in a sea of 
slovenly indifference.” We must learn 
to honor excellence and to demand it in 
every socially acceptable human ac- 
tivity. The breadth of his approach is 
indicated in his statement: “We must 
have respect for both our plumbers and 
our philosophers or neither our pipes or 
our theories will hold water.” 

But the idea of excellence in itself is 
not universally a powerful moving 
force. Moving and meaningful ideas 
must incorporate the importance of the 
individual and his fulfillment. We must 
also have a sense of shared purposes. 
In spite of the diversity of our opinions 
and values, we do have shared aims 
and convictions: peace, justice, freedom, 
the worth of the individual, and equality 
before the law. All these are usually 
taken for granted; yet without a new 
sense of commitment to them, the 
critics of democracy may prove to be 
right in saying that democracy’s prefer- 
ences are inveterately for the inferior. 
Gardner does not believe this is our 
destiny, but the danger is real. 

The role of leadership in our efforts 
falls heavily on the talented, many of 
whom refuse to accepi civic responsi- 


bility, or, when they do accept it, 
are not always aware of the require- 
ments of the role beyond their field of 
specialization. Granting that some cre- 
ative persons must be allowed to be 
completely absorbed in their work, 
Gardner holds that, on the whole, gifted 
persons enjoy power and influence to- 
day and that our society expects power 
and responsible leadership to go hand 
in hand. “The key to a position of lead- 
ership in our society is a commitment 
to the highest values of the society.” 


Role of Institutions 


Schools and colleges should be the 
heart of the national endeavor to con- 
tribute to the fulfillment of the individ- 
ual, but Gardner urges that we change 
the idea that learning is only for the 
young and that it occurs only in school. 
Every institution in our society should 


contribute to the fulfillment of the in- — 


dividual. He regrets the excessive pres- 
tige attached to a college education. 
All young people should look forward 
to an active period of growth and learn- 
ing throughout their lives, regardless of 
whether they go to college. The great 
variety of opportunities for learning are 
indicated, and the plea is made that 
young people not going to college be 
better informed about these opportuni- 
ties and be given as much help and 
counsel as college-bound students. A 
person’s value to society depends on 
continued learning, and he should be 
persuaded that failures and frustrations 
in school will not necessarily character- 
ize his efforts in other learning situa- 
tions. This position has often been 
stated, but never more briefly or effec- 
tively than in these few pages. 

Since a democratic society grants 
little hereditary privilege, it places a 
high premium on ability. Sorting in- 
dividuals on this basis is very nearly 
the most delicate and difficult process 
our society has to face. We do it in 
athletics, but a person’s place in adult 
society is rarely determined by such a 
judgment. Our desire to protect young 
people from invidious comparison with 
respect to the more critical and im- 
portant kinds of ability has produced 
serious confusion in educational objec- 
tives and dangerous erosion of our 
standards. However, as we go about the 
business of giving special attention to 
the talented, Gardner does not advocate 
the European system of early separa- 
tion according to ability. He believes 
that the American principle of multiple 
choices, which allow successive oppor- 
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tunities for the individual to discover 
himself, must be preserved, but that it 
must be combined with insistence on 
high standards at every step. “We can 
not worship frivolity and expect our 
young people to scorn it. We can not 
scorn the life of the mind and expect 
our young people to honor it.” How- 
ever, he does not advance any simple 
answer to the perplexing problems of 
motivation but merely asks us to use 
more effectively whatever we already 
know about the effect of morale, en- 
vironment, challenge, and stimulus. 

Sheer intelligence is not proposed as 
the single criterion for social advance- 
ment. For one thing, bright and highly 
motivated persons are needed in all 
walks of life and at all levels. Further- 
more, extreme emphasis on the intel- 
lectually gifted child might bring a re- 
action, as it did in the 20’s, demanding 
equal treatment for all students. The 
result was to be expected in a demo- 
cratic society which grants the less gift- 
ed majority the greatest ultimate con- 
trol over the opportunities provided for 
the smaller number who can perform at 
the highest levels. If measures for the 
gifted arouse hostility, a backlash can 
be expected. We can best manage this 
particular problem by stating it in more 
constructive terms. “How can we pro- 
vide opportunities and rewards for in- 
dividuals of every degree of ability so 
that individuals at every level will real- 
ize their full potentialities, perform at 
their best, and harbor no resentment 
toward any other level?” In this con- 
nection, Gardner endorses the compre- 
hensive high school in which students 
are grouped according to performance 
in each specific subject, and students of 
every degree of ability are placed in 
the home room and in extracurricular 
activities. 

In considering individual fulfillment, 
Gardner maintains that the particular 
responsibility of our schools is to give 
attention to the intellectual aspects of 
the individual’s growth. The emphasis 
must not be merely on teaching facts, 
theories, and concepts or on training in 
the skills but rather on instilling the 
proper attitudes toward growth, learn- 
ing, and creativity. Learning for learn- 
ing’s sake is not enough, however. In 
addition to intellectual growth, the in- 
dividual must grow emotionally and de- 
velop his character and personality. 
“Freedom without moral commitment 
is aimless and promptly self-destruc- 
tive.” 

Gardner reminds us that a free so- 
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ciety is still the exceptional society and 
that the survival of the idea for which 
our nation stands is not inevitable. Our 
fate depends on whether we, as a 
people, can, “despite the narcotic of 
easy living and the endless distractions 
of a well-heeled society, respond with 
vigor and courage and dedication to 
the demands that history has placed on 
us.” 

Gardner holds that our people would 
rather work for something they be- 
lieve in than to enjoy a pampered idle- 
ness. Happiness and effectiveness are 
to be found in striving toward mean- 
ingful goals, including devotion to 
standards and respect for the human 
mind and spirit. 

“The idea for which this nation 
stands will not survive if the highest 
goal free men can set themseives is an 
amiable mediocrity.” 

FRANK R. KILLE 
State Education Department, 
Albany, New York 


Manual of Physical Anthropology. Juan 
Comas. Thomas, Springfield,  Iil., 
1960. xxi + 775 pp. Illus. $17.50. 

An Introduction to Physical Anthro- 
pology. M. F. Ashley Montagu. 
Thomas, Springfield, Ill., ed. 3, 1960. 
xvi + 771 pp. Illus. $14.50. 

A Handbook of Anthropometry. M. F. 
Ashley Montagu. Thomas, Spring- 
field, Ill., 1960. xi + 186 pp. Illus. 
$5. 


These competing textbooks from a 
single publishing house may be likened 
to the offerings of some American 
automobile companies. Thought of in 
this way, Thomas can be said to have 
imported a successful 1957 Mexican 
model, the Comas Manual, and to have 
matched it with his own refurbished 
1951 model, the Montagu /ntroduction. 
Also, Thomas has taken the unusual 
step of disconnecting the rear append- 
ages of the Introduction and offering 
them unchanged as the Montagu Hand- 
book, a “trailer” type of vehicle. Not 
surprisingly, therefore, the Manual 
looks a bit exotic in its new setting—it 
was designed for a different clientele, 
the Introduction shows its old lines 
under the added fins and chrome, and 
the Handbook is as ungainly a collec- 
tion of spare parts as can be imagined. 
Also, judging from dimensions and 
price tags, Thomas has not yet changed 
over to the “compacts.” 


I will not extend this simile beyond 
remarking that books, like cars, are 
planned and produced with an eye to 
sales. It is up to the buyers, in. this 
case teachers and students, to choose 
with care. To this end let us consider 
the relative merits of the Manual and 
the Introduction. 

Having been trained in Europe and 
having gained experience in Mexico 
through years of editing and of teach- 
ing physical anthropology, Juan Comas 
recognized the need for a textbook in 
Spanish which would take into account 
the particular preparation of Latin 
American students. In 1957 he pro- 
duced such a book under the title 
Manual de Antropologia Fisica (Fondo 
de Cultura Economica). Its success led, 
after only 3 years, to the present Eng- 
lish edition. This has not involved much 
change: The wise elimination of a 
section on statistics; amplification of 
chapters 2, 5, 8, and 9; and the addi- 
tion of some recent references. In the 
above simile, in characterizing the 
English language edition as_ slightly 
exotic, I was not thinking of the trans- 
lation, which is good, but of some of 
the subjects discussed, which will be 
unfamiiiar to many North Americans: 
For instance, the “biotypologies” of 
Viola, Pende, and Barbara. Yet this 
does not mean that the book is in any 
way below the standard for introductory 
teaching levels in North America. 

The Manual appeals to me because it 
gives historical background, strikes a 
good balance between the different sec- 
tions, connects statements with sources 
by means of footnotes on the same 
page, does not overwhelm the begin- 
ning student with technical details be- 
yond his need, and reports facts with a 
minimum of personal bias. The experi- 
enced teacher, W. M. Krogman, who 
contributes a preface, likewise has a 
high opinion of the book. 

On the other hand, Ashley Montagu, 
who was trained in England and Amer- 
ica and who taught anatomy in Phila- 
delphia for a number of years, brought 
out the first edition of his Introduction 
in 1945 (326 pages, $4). Unfortunately, 
it was marred by many errors and was 
able to survive its bad reviews mainly 
because of limited competition. An im- 
proved second edition appeared in 1951 
(555 pages, $8.75). The present edition 
is basically the second edition with the 
addition of quite a bit of new material. 
For some reason not all of the new 
material has been inserted in chrono- 
logical order. Also, some material that 
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has been retained no longer deserves so 
much space—for example, the section 
on Galley Hill man (7 pages) and the 
excessive number of illustrations (now 
totaling 12) of the Swanscombe skull 
bones. ; 

Having stated what I like about 
Comas’s book, I can only say that 
Montagu’s Introduction lacks these 
qualities. The history of the subject is 
restricted to 14 portraits of famous men 
(Boas, Yerkes, and Gregory are the 
American _ representatives). Subjects 
such as the primates and blood groups 
are given an undue amount of space, 
considering that they are fully covered 
in readily available books written by 
experts. The details of how to type 
bone and how to detemine hemoglobins 
and haptoglobins are beyond the scope 
of an introductory text. The frequent 
failure to indicate sources for material 
in the text leaves the reader in doubt 
about where to follow up the subject. 
But most of all, I object to the author’s 
bias in reporting. This leads him to 
ignore much of the work of certain 
American anthropologists and to give 
undue emphasis to ideas for which he is 
almost the sole advocate: For example, 
replacing the term race with ethnic 
group; perpetuating the first UNESCO 
statement on race (largely written by 
Montagu) which was so unacceptable 
that it had to be rewritten. 

On the other hand, the book has 
many good halftone illustrations, rather 
full descriptions of most of the newly 
discovered remains of ancient man (in- 
cluding Zinjanthropus, reported in 
1959, but not Shanidar I, reported in 
1958), and an excellent new appendix 
by Joseph Brozek (credited only in a 
footnote) on measurement of body 
composition. It is a shame that, after 
all these years, praise of the good things 
in this book still has to be qualified. 

As for the Handbook of Anthropom- 
etry, I am_ surprised that Charles 
Thomas, with all his pride in fine print- 
ing, has taken to issuing separately the 
appendixes (that is, the most discon- 
nected parts) of a larger book. It is true 
that the Handbook contains two sections 
on anthropometry, one by Montagu and 
the other by BrozZek, but the remaining 
third of the book has little to do 
directly with anthropometry, for it con- 
tains (i) a list of anthropological 
periodicals (this is out of date), (ii) a 
section on population genetics, (iii) an 
impassioned plea for replacing the term 
race with ethnic group, (iv) the two 
UNESCO statements on race, and (v) 
the bibliography for the whole Jntro- 
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duction. The techniques for analyzing 
body fluids belong among these appen- 
dixes, if anywhere, but apparently they 
could not be separated from the text 
of the Introduction. To top all this off, 
Montagu has dedicated the Handbook 
to two illustrious anthropologists, 
Hrdli¢ka and Matiegka, an action which 
I can only characterize as audacious, 
not only because of the things I have 
already mentioned, but also because 
these men are barely cited in the book 
and are no longer around to defend 
themselves. 

T. D. STEWART 
U.S. National Museum, 
Smithsonian Institution 


Attenuated Infection. The germ theory 
in contemporary perspective. Harold 
J. Simon. Lippincott, Philadelphia, 
1960. xvi + 349 pp. Illus. $10. 


This book, a synthesis of clinical and 
epidemiological observations, laboratory 
experiments, and philosophical conclu- 
sions involving microbial, plant, ani- 
mal, and human infection, brings down 
to date Theobald Smith’s point of view 
regarding parasitism. “The germ theory 
in contemporary perspective” states 
that, although disease may occur when 
microbes invade tissues, or a symbiosis 
may result, or the invading agent may 
be completely eradicated, more often 
than not a state of equilibrium, which 
benefits both parties, is reached—a state 
“resulting in attenuated infection” or, 
as the author alternatively calls it, 
“peaceful coexistence.” As he sees it, 
“infection refers to the presence of 
microorganisms within the tissues re- 
gardless of whether or not this results 
in detectable pathologic effects.” If the 
host is damaged to the extent that signs 
and symptoms are present, the condi- 
tion is infectious disease. Attenuated in- 
fection occurs either as the carrier 
state, as microbial persistence, or as 
latent infection. 

Following the detailed, four-page 
table of contents, part 1 provides a short 
historical introduction, delineates the 
scope of the book, and defines the terms 
used. Part 2 deals with the general 
aspects and determinants of attenuated 
infection. Part 3 describes attenuated 
infection in tissue culture, and part 4 
describes the same state in man. Part 5 
is a brief epitome. There is an excellent 
bibliography of 294 titles; author and 
subject indexes conclude the volume. 
The discussions of bacteriophage, many 





other viruses, and tissue culture are 
most pertinent and certainly justify the 
use of the term “contemporary.” The 
inclusion of material from the plant and 
animal fields adds much to the presenta- 
tion of a complete and interesting pic- 
ture. 

Reading the book will greatly enrich 
the background and extend the outlook 
of any biologist and should be inter- 
esting and challenging to clinicians. 
Throughout, it is emphasized that at- 
tenuated infection is good for man. It 
follows that there should be mention of 
the effects of stress and clinical condi- 
tions—for example, diabetes—and of 
practices—for example, the use of anti- 
biotics and adrenal cortical steroids— 
on this relationship, for some of these 
may disrupt the “peaceful coexistence” 
and bring about progressive disease. 

The book would be easier to read if 
it had cross references to specific pages 


rather than to, or in addition to, sec- - 


tions: Thus, on page 251 we find “See 
section on organ differences.” Search 
reveals this section begins on page 102. 
The book is well written. 

In my opinion, the volume is a dis- 
tinct contribution to biological literature 
and thought. That it has forewords by 
René J. Dubos and Walsh McDermott 
would perhaps predict such a rating. 

LELAND W. PARR 
George Washington University, 
Washington, D.C. 


Ecology and Distribution of Recent 
Foraminifera. Fred B Phleger. Johns 
Hopkins Press, Baltimore, Md., 1960. 
viii + 297 pp. Illus. $7.50. 


Ecology and Distribution of Recent 
Foraminifera constitutes a useful sum- 
mary of the Phleger school of Florami- 
nifera studies, for the volume is largely 
based on the series of publications by 
the author and his collaborators. Other 
contributions are adequately reviewed, 
so the volume gives a well-rounded ac- 
count of recent environmental and dis- 
tributional studies and of experiments 
with culturing Floraminifera. Although 
the oceanic environment is briefly char- 
acterized, there is no adequate charac- 
terization of the principal subject of the 
book; nonspecialists who use this vol- 
ume will have to look elsewhere for a 
description of the organisms and for 
the broad outlines of classification. 

J. W. HEDGPETH 
Pacific Marine Station, 
Dillon Beach, California 
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Drugs and Behavior. Leonard Uhr and 
James G. Miller, Eds. Wiley, New 
York, 1960. xix + 676 pp. $10.75. 


Four years ago one of America’s 
science reporters wrote: “Nervously, 
the U.S. is entering a new era—the era 
of the chemical modification of the 
human personality.” In fact the use of 
drugs to induce sleep, to deaden the 
perception of pain, to produce hallu- 
cinations, and to affect behavior in 
numerous other ways is centuries old. 
The resurgence of interest in the effects 
of drugs upon behavior is the result 
of new discoveries which give promise 
of a possible “breakthrough” in the 
treatment of mental illness, discoveries 
which have led to the development of 
the interdisciplinary field of psycho- 
pharmacology. Validation of this pos- 
sibility “has created an entirely new 
problem for drug research: the objec- 
tive, scientific determination of a 
chemical agent’s effects on human be- 
havior and experience. To delineate 
and explore this problem is the purpose 
of this book.” 

To achieve this purpose the editors 
have organized the book in two parts: 
“The methodological, chemical, biolog- 
ical, and clinical context for psycho- 
pharmacology” and “Experimental pro- 
cedures and results.” The 51 chapters 
are the contributions of 63 authors, in- 
cluding the editors themselves, authors 
whose special qualifications lie in the 
disciplines of biochemistry, neurology, 
neurophysiology, pharmacology, psy- 
chiatry, and psychology. Some of the 
chapters are concerned with issues of 
a theoretical and systematic nature; 
others report specific research projects 
conducted by the authors. 

The use of drugs to alter behavior 
involves interactions among three gen- 
eral classes of variables: drugs as 
chemical agents, biological systems 
within the living organism, and be- 
havior patterns. Drugs and Behavior is 
primarily concerned with interactions 
between variables in the first and third 
of these classes, although some atten- 
tion is given to sites in the nervous 
system at which drugs act and to the 
physiological systems affected. The 
text discusses the wide variety of prob- 
lems which arise when attempts are 
made to study the interactions system- 
atically and objectively; it describes 
procedures which are being used to 
measure the effects of drugs on animal 
behavior and cn human behavior in 
both normal and pathological states. 

It is a major problem to integrate the 
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contributions of a number of different 
authors. In this volume the editors have 
done so with such success that they 
provide the reader with a coherent 
picture of an exciting area of inter- 
disciplinary endeavor still in its pre- 
liminary stages of development. It is 
clear that there is much to learn about 
the full sensitivity of drugs used as 
tools for research, about their modes 
of action in biological systems, and 
about their differential effects upon be- 
havior. Such knowledge is necessary 
before drugs used for the treatment of 
mental illness can be selected upon 
systematic rather than upon purely 
empirical grounds. 

ROGER W. RUSSELL 
Department of Psychology, 
Indiana University 


Miscellaneous Publications 


(Inquiries concerning these publications should 
be addressed, not to Science, but to the pub- 
lisher or agency sponsoring the publication.) 


Academic Degrees. Walter Eels and 
Harold A. Haswell. U.S. Office of Edu- 
cation, Washington 25, D.C., 1960. 324 
pp. $1. This “dictionary of degrees” re- 
ports more than 1600 different academic 
degrees, currently conferred by U.S. col- 
leges and universities and 800 others recog- 
nized in past years. Chapter 6, “Spurious 
degrees,” is a brief account of weird de- 
grees available from the degree mills; 
chapter 9, “Degrees arranged alphabeti- 
cally,” lists more than 2400 degrees, in- 
cluding 155 degrees (labeled “spurious’’) 
unique to the degree mills. Examples of 
the spurious degrees are Diplomat of 
Masso-Therapy; Ortho-Geneticist; Regis- 
tered Hypnotist. 

The Annual of Czechoslovak Medical 


Literature, 1957. National Medical Li- 
brary, Prague, Czechoslovakia, 1959. 
593 pp. 


Asian Perspectives. Bulletin of the Far- 
Eastern Prehistory Assoc., vol. 3, No. 1. 
Wilhelm G. Solheim, Ed. Hong Kong 
Univ. Press, Hong Kong, 1960. 98 pp. 
vol. 3 (Nos. 1 and 2), $5. 

Australian Atomic Energy Commission. 
Eighth annual report, 1959-60. Common- 
wealth of Australia, Canberra, 1960. 63 


pp. 

Collected Papers on Planetary and 
Space Science. Reprinted from Journal of 
Geophysical Research. Gordon J. F. Mac- 
Donald, Ed. American Geophysical: Un- 
ion, Washington, D.C., 1960. 82 pp. 
Twelve papers reprinted from the October 
1960 issue; the papers were presented at 
the 41st annual meeting of the American 
Geophysical Union, sessions on planetary 
sciences, April 1960. 

The Consumer and the New Business 
Cycle. 27 pp. $2. An Action Research 
Program for Organization Improvement 
(in Esso Standard Oil Company). 71 pp. 
$3. Foundation for Research on Human 
Behavior, P.O. Box 11, Ann Arbor, Mich. 


Diseases of Wheat, Oats, Barley, and 
Rye. Circular 48. G. H. Boewe. Illinois 
Natural History Survey, Urbana, 1960. 
157 pp. 

Education Directory, 1960-1961. pt. 1, 
Federal Government and States. 83 pp. 
$0.30. Education in the United States of 
America. 144 pp. $0.50. Designed to give 
a broad view of education in the U.S. to 
persons who are not familiar with the 
programs and organization. Organization 
and Effective Use of Advisory Commit- 
tees. Sam W. King. 85 pp. $0.30. Studies 
of Home Economics in High School and 
Adult Education Programs, 1955-58. Ivol 
Spafford. 191 pp. $0.70. U.S. Office of 
Education, Washington, D.C., 1960 (order 
from Supt. of Documents, GPO, Wash- 
ington 25). 

Environmental Effects on Materials and 
Equipment. Abstracts. vol. 1, No. 1, Janu- 
ary 1961. Prevention of Deterioration Cen- 
ter. National Academy of Sciences—Na- 
tional Research Council, Washington 25, 
D.C., 1961. 40 pp. $25 per year. A 
monthly journal concerned with abstracting 
articles from the world literature. “Each 
issue . . . will contain at least forty sub- 
stantive abstracts plus forty or more ‘ex- 
tracts’ of current articles. .. .” 

Epilepsia. vol. 1, No. 4/5, pp. 327-608 
of the Journal of the International League 
Against Epilepsy, “Lennox issue.” Else- 
vier, Amsterdam, Netherlands, 1960. $5. 

Field Museum of Natural History, Bot- 
any Series, vol. 13, pt. 5, No. 2. pp. 537- 
854. “Flora of Peru.” J. Francis Macbride. 
Chicago Natural History Museum, Chi- 
cago, Ill., 1960. $6. 

Human Decisions in Complex Systems. 
Warren S. McCulloch, Ed. New York 
Acad. of Sciences, New York, 1961. 180 
pp. vol. 89, art. 5, of the Annals of the 
New York Academy of Sciences. 

The Museum Visitor. No. 1, Survey 
Design. Reports from Information Serv- 
ices, No. 1. D. S. Abbey and Duncan F. 
Cameron. Royal Ontario Museum, To- 
ronto, Canada, 1959. 12 pp. 

Nicht-Glykolytische Stoffwechselwege 
der Glucose. S. Hollmann. Thieme, Stutt- 
gart, Germany, 1961 (order from Inter- 
continental Medical Book Corp., New 
York 16). 230 pp. $9.30. 

Nine Glacier Maps with Text. Amer- 
ican Geographical Soc., New York, 1960. 
22 pp. + plates. 9 maps (boxed). $3. Spe- 
cial Publ. No. 34. Maps of eight glaciers 
in Alaska and one in the Olympic Moun- 
tains, Washington. Seven of the maps re- 
sulted from participation in the IGY. 

Nuclear Engineering. pt. 8. Chemical 
Engineering Progress Symposium Series, 
No. 28, vol. 56, 1960. American Inst. of 
Chemical Engineers, New York, 1960. 83 
pp. Illus. 

Radiation Research in the Life Sciences. 
Current projects in the United States and 
throughout the world. Prepared for the 
Committee on Government Operations, 
U.S. Senate, and its Subcommittee on Re- 
organization and International Organiza- 
tions. Government Printing Office, Wash- 
ington, D.C., 1960. 175 pp. This report, 
the tenth in the subcommittee’s series, 
outlines 3362 projects, costing over $101 
million, conducted by nine U.S. agencies, 
ten foreign countries, and one intergov- 
ernmental organization. 
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Tumor-Inducing Factor 
in Drosophila 


Abstract. Attempts to repeat experi- 
ments reported to demonstrate the exist- 
ence of a tumor-inducing factor in the 
tu-e mutant of Drosophila were not suc- 
cessful. 


In view of the continued references 
(J) to earlier work in this laboratory 
(2) concerning the purification and 
properties of a reputed tumor-inducing 
factor (TIF) from the tu-e mutant of 
Drosophila, it seems desirable to com- 
ment on the investigations described 
and on additional experiences. 

Initially I served as adviser to F. 
Friedman and L. Burton on the purifi- 
cation of TIF with the assumption that 
the biological assay was satisfactory. 
However, shortly before the departure 
of these investigators from this labora- 
tory they were presented with coded 
samples containing only buffer solution 
or buffer plus various concentrations of 
“purified TIF.” The results of their as- 
say demonstrated clearly that they 
could not distinguish buffer solution 
from TIF solutions. Because of the 
possible validity of some of the ex- 
planations offered for this, and be- 
cause of some subsequent experiments 
of a similar nature, I undertook a rep- 
etition of tumor transmission experi- 
ments with both crude and purified ex- 
tracts. Control series totaling 1047 
animals, surviving to adults after in- 
jections, yielded 216 (20.4 percent) 
with melanotic inclusions, whereas 207 
(18.5 percent) were observed among 
1120 animals surviving injections of 
preparations from the tu-e mutant. Per- 
centage survival varied widely, as did 
percentage “tumors” (2 to 80 percent), 





Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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Reports 


in different experiments, but controls 
did not differ significantly from experi- 
mentals when injections were made at 
the same time. 

Since various arguments can be in- 
voked, neither these results, nor other 
details not given here, prove that a 
tumor-inducing factor does not exist in 
the tu-e mutant of Drosophila. Never- 
theless, I would be pleased to be for- 
gotten as a collaborator in the work 
described earlier (2). 

HERSCHEL K. MITCHELL 
Biology Division, California 
Institute of Technology, Pasadena 
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Rapid Effect of Sodium Cyanide 
and Dinitrophenol on 
Mammalian Nerve 


Abstract. Strips of rat nerve from dorsal 
roots were immersed in solutions contain- 
ing sodium cyanide and a-dinitrophenol. 
The inhibitors extinguish the action poten- 
tial of such strips within minutes. The 
rapid action on mammalian nerve is con- 
trasted with the slow effect of inhibitors 
on amphibian and invertebrate nerve. 


The application of cyanide to the 
squid giant axone (/) or to frog periph- 
eral nerve (2) does not block conduc- 
tion or depress the resting potential for 
at least 2 hours. Presumably the effect 
of inhibitors on sheathed nerve that has 
been reported (3) may be explained as 
resulting from the increased leakage of 
ions into the extracellular space around 
nerve fibers; the ions having been 
restrained from diffusion by the en- 
velope of sheaths surrounding the nerve 
fibers would become more concentrated 
and cause depolarization. The slow ac- 
tion of the inhibitors on invertebrate 





and frog nerve has been offered as evi- 
dence that the action potential is not 
directly dependent upon metabolic 
energy. We have attempted to assess 
the generality of these results by apply- 
ing sodium cyanide and qa-dinitrophenol 
to mammalian nerve. 

Rats were anesthetized with ether, 
the lumbar roots were exposed, and 
thin strips of nerve were dissected from 
these roots. The rootlets were placed 
on silver stimulating and pickup elec- 
trodes; they were then stimulated with 
a 0.1-msec pulse, and the action poten- 
tial was photographed with a Polaroid 
Land camera from a Dumont 304H 
oscilloscope after preamplification with 
a Grass P-4 amplifier. The strips were 
kept in Ringer’s solution (20° to 25°C) 
for a 1-hour control period and im- 
mersed in Ringer’s solution to which 
an inhibitor was added. The strips 
were tested periodically until the poten- 
tials disappeared; they were then placed 


quickly in Ringer’s solution to check ~ 


the reversibility of inhibition. 

Strips were immersed in 0.005M 
solutions of sodium cyanide and 0.001M 
solutions of q-dinitrophenol within a 
pH range of 6.8 to 7.6. Figure 1 is a 
graph of the amplitude of the action 
potentials obtained for 17 strips im- 
mersed in cyanide (open circles) and 
ten strips placed in q-dinitrophenol 
(solid circies). The effect on individual 
strips may occur more rapidly than the 
average values indicate. The shortest 
disappearance of the action potential 
occurred in about 1 minute with a strip 
in cyanide solution. The longest sur- 
vival time was 15 minutes. Such a range 
may be attributed to the variability in 
strip diameters. 

After disappearance of the potentials, 
the strips were again immersed in 
Ringer’s solution. The cyanide-poisoned 
nerves recovered almost the full ampli- 
tude of the action potential within 2 to 
3 minutes; the strips treated with a- 
dinitrophenol did not recover at all, 
even after prolonged washing in 
Ringer’s solution. Nerves may be treated 
with cyanide and reversed repeatedly, 
provided washing is performed im- 
mediately after disappearance of the 
potential. 

The inhibitors cyanide and q-dini- 
trophenol, in contrast to their action on 
frog and squid nerve, rapidly extinguish 
the action potential of mammalian 
nerve. The experiments of Dettbarn 
and Stampfli (4) have shown that a- 
dinitrophenol does not affect the resting 
potential of rat nerve. If cyanide is 
similarly ineffective, the inhibitors do 
not act by depolarizing nerve. Schoepfle 
and Bloom (5) have suggested that the 
effect of cyanide on frog nerve is to 
alter the A factor before altering the 
sodium or potassium equilibrium poten- 


SCIENCE, VOL. 133 








30 


24 








Sar, We a ee CS 


na-_ 


r- 


ze 
in 


ls, 
in 
ed 
li- 


a- 
I], 


ed 
ly, 
m- 


he 


ni- 
on 
ish 
jan 
umn 
a- 

ing 
is 


fle 
the 

to 
the 


133 











% INITIAL ACTION POTENTIAL 











MINUTES 


Fig. 1. Amplitude of action potentials ob- 
tained for strips immersed in cyanide and 
a-dinitrophenol. 


tials. This mechanism of action implies 
that cyanide acts physically on the 
membrane in addition to having an 
effect on the cytochrome enzymes. 
The inhibitors may act on mam- 
malian nerve by blocking energy 
sources immediately necessary for im- 
pulse transmission. This hypothesis as- 
sumes that mammalian nerve differs 
from frog and squid nerve in contain- 
ing a system in which the action poten- 
tial is linked to the energy sources. 
Inhibition of the sodium extrusion 
mechanism, definitely dependent upon 
metabolism, appears to be excluded. 
The action of cyanide and q-dini- 
trophenol within minutes precludes the 
possibility that enough internal sodium 
or potassium ion accumulation occurs 
to depress the action potential. It is 
not yet possible, however, to decide 
whether the inhibitors act by binding 
physically with a membrane component 
or whether they act upon a metabolic 
system within mammalian nerve which 
generates the action potenial (6). 
G. SANT’AMBROGIO 
D. T. FRAZIER 
L. L. Boyarsky 
Department of Physiology, 
College of Medicine, University 
of Kentucky, Lexington 
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Self-Absorption Correction 
for Isotopes Emitting 
Weak Beta Rays 


Abstract. The shape of the self-absorp- 
tion correction curve of 8-emitters is not 
universal but depends on the geometrical 
arrangement of the sample and counting 
device. This may explain why the correc- 
tion factor defined by Hendler (/) is not 
always linearly related to the thickness of 
the sample. 


In determining the radioactivity of 
samples of radioactive isotopes emitting 
weak @-rays, such as C“, S*, and H’, 
one has to take into account that part 
of the radiation is absorbed in the sam- 
ple itself. R. W. Hendler has described 
a method for calculating the self-absorp- 
tion correction factor for C“ assay (J). 
A series of planchets cf constant area 
containing different known quantities of 
the same radioactive material is pre- 
pared , and the weight m (in milligrams) 
and the specific count rate (in counts 
per minute per milligram) are recorded 
for each planchet. A standard weight 
msta is chosen arbitrarily and the correc- 
tion factor F (as a function of m) is de- 
fined as the ratio of the specific count 
rate R at weight msta to the specific 
count rate at weight m. Hendler found 
experimentally that F was related to m 
by a linear function from infinite thin- 
ness to a weight of several times satura- 
tion thickness. This relation was con- 
tested by J. Katz (2), who calculated F 
for several sets of experimental data 
and found that F was not linearly re- 
lated to m. 

The treatment of experimental data 
on self-absorption is mostly based on 
the fact that the absorption curves of 
many f-emitting isotopes are approxi- 
mately exponential up to a certain 
thickness of the absorber (3). If the ex- 
ponential equation is applied to the set 
of data for BaS”Q., published by Katz 
and Golden (4) and quoted by Hendler 
in his reply (5), F is not found to be a 
linear function of m, although within a 
limited range of values of m the devia- 
tion from a straight line is not great. 
The experimental data are fitted much 
better by a function of m which is de- 
rived from the exponential absorption 
equation, provided the absorption 
coefficient is chosen appropriately. The 
parameters used for these data were 
R/I. = 0.0569 and a = 0.0956 (see 
below). The reference weight was 12 
mg over an area of 3.14 cm*. Within 
the range given by Katz and Golden 
(m = 4 to 25 mg), the deviation of the 
function F was smaller than 1 percent, 
whereas the straight line, which was 
suggested by Hendler (5), deviates by 
as much as 2 percent from the curve 
given by Katz and Golden. 

From a mathematical treatment of 





the exponential absorption equation it 
follows that the slope of the curve of F 
plotted against m increases by a factor 
of two when going from m=0 to m 
= 0, 

The absorption of radiation can be 
measured by interposing a filter of 
weight m over a fixed area between a 
sample containing a certain isotope and 
the detecting device. It can be seen for 
many isotopes that 


I= bee (1) 


where 7 is the observed count rate in 
counts per minute, J, is the count rate 
without filter, and @ is the absorption 
coefficient in milligrams* (6). This 
means that each layer dm of the filter 
decreases the radiation by the same 
fraction (Beer’s Law). For the self-ab- 
sorption it follows (4) that 


1=1, (1 —e*") (2) 


where J. is the observed count rate 
at infinite thickness. The specific count 
rate is 1/m, and the correction factor 
F is defined as 


F = (R/1)m (3) 


where R is the specific count rate at 
weight msta. Substituting Eq. 2 in Eq. 3 
we obtain 


F= R ee 
Ik, 1—e*™ 





“m (4) 


By definition, F is 1 for m= msta, and 


R=—_!: 


(1 — ea" sta) (5) 
Msta 


F can be analyzed for small values of 
m by expanding the exponential term 
into a series and by again expanding 
the resulting fraction into a binomial 
series, cutting off after the terms of the 
second degree: 


OR eee am | am* | | 
Fa. E14 > + = m 








le am 
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It follows that the intercept of the curve 
of F against m on the ordinate is 
R/(a*lIe), that the initial slope is 
R/(2°1.), and that the curve is bending 
upwards. 

For high values of m (region of in- 
finite thickness) the exponential term 
in Eq. 4 can be neglected against 1, and 
we get 


R 
F=>7,"m (7) 


which is a straight line through the 
origin with a slope of R/I», that is, 
two times as high as at m = 0. 
Whereas the exponential function fits 
very well the data of Katz and Golden 
(and many other sets of data published 
earlier), it is evident that the data cited 
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by Hendler (/) are fitted much better 
by a hyperbolic function than by an 
exponential one. It seems thus that it 
depends on the counting arrangement, 
or possibly on the method of sample 
preparation, whether or not the ap- 
parent absorption coefficient, as ob- 
tained from the experimental data, is 
independent of the sample thickness. 

It is obvious that a@ cannot be com- 
pared directly with the absorption 
coefficient of Beer’s law because £-rays 
interact with matter in a way essentially 
different from electromagnetic waves. 
The absorption process of B-rays is a 
complex one, including, besides the 
energy losses by excitation and ioniza- 
tion of the absorber atoms, also scatter- 
ing and backscattering, two processes 
which change the energy spectrum and 
its angular distribution (7). 

It is therefore to be expected that it 
depends on the geometrical arrange- 
ment of the sample and counting device 
whether or not the self-absorption can 
be described by an exponential law 
with a constant a. 

P. MASSINI 
Philips Research Laboratories, 
N.V. Philips’ Gloeilampenfabrieken, 
Eindhoven, Netherlands 
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Action Potential and Contraction of 
Dionaea muscipula (Venus Flytrap) 


Abstract. Observation of the action 
potential and contraction of the leaf of 
Dionaea muscipula Ellis revealed several 
interesting phenomena. Two successive 
stimuli are generally necessary to cause 
contraction. The first and ineffective stimu- 
lus is associated with slow depolarization. 
The second stimulus has much more rapid 
depolarization and initiates contraction. 


The excitatory and contractile proc- 
esses of Dionaea muscipula Ellis are of 
interest to biologists because of certain 
similarities and certain differences 
from the same phenomena in mam- 
malian organs. Dionaea muscipula 
belongs to a small group of plants of 
the carnivorous type which are capable 
of trapping insects and then digesting 
them. The feature of interest in this 
study is the leaf or ‘ytrap which con- 
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tracts upon stimulation of one of the 
inner sensitive hairs. This plant early 
attracted the attention of Darwin (J). 
A complete description and pertinent 
references may be found in Lloyd’s 
classical monograph (2). Bourdon- 
Sanderson (3) as early as 1873 re- 
corded its electromotive properties with 
a capillary electrometer. Relatively little 
attention seems to have been paid to 
it until Stuhlman (4, 5) recorded its 
action potential and characteristic of 
the contractile process in 1948-50 
with modern methods. He showed the 
similarity of the Dionaea’s action po- 
tential to that of mammalian nerve and 
reported on the variations to be expected 
from positioning of the electrodes, 
health and age of the plant, tempera- 
ture and intensity of the stimulus. It 
was further shown that the action 
potential may run its course without 
producing closure of the flytrap. The 
present report is directed towards a 
further delineation of the excitatory 
and contractile processes. 

Fresh adult healthy specimens (6) 
were obtained in early summer. They 
were kept in a suitable terrarium at 
26°C under 12 hours of flourescent 
light daily. With only minor differences 
the method of recording the action 
potential was similar to that described 
by StuhIman (5). The contraction was 
simultaneously recorded isometrically 
with a strain-gauge transducer and am- 
plifier. Stimulation was simply done by 
a fine cat whisker touching one of the 
sensitive hairs of the inner leaf. Al- 
though the experiment was monitored 
with a dual-beam oscilloscope, record- 
ing was actually done with a Sanborn 
oscillograph. The events of excitation 
and contraction proved to be slow 
enough to be reliably recorded by this 
method. Only leaves with a diameter 
of 1.4 cm +3 mm were used. The leaf 
opening usually measured 1 cm or 
more. 

In over a hundred trials it was found 
that the leaf contracted upon the second 
stimulus. Occasionally contraction re- 
quired three stimuli at 2-second inter- 
vals. Rarely did the leaf contract on 
the first stimulus. A typical experiment 
is shown in Fig. 1. 

The noteworthy features are the 
similarity of the general contour of 
the action potential to that of mamma- 
lian tissues such as heart muscle (7). 
There is a rapid negative phase follow- 
ed by a positve after-potential. Several 
minor after-oscillations may occur in 
some leaves. However, the item of note 
is that the first potential elicited showed 
comparatively a slower depolarization 
rate than the following one. This im- 
portant difference is documented in 
Table 1, which shows the distinct 
shortening of the duration of the nega- 
tive phase (0.13 second) of the second 


























Fig. 1. Action potential and contraction of 
leaf of Dionaea muscipula Ellis. Top, ac- 
tion potential. Bottom, contraction. Abscis- 
sa scale (heavy lines) equals 0.2 second. 
Ordinate scale (heavy lines) equals 5 mv. 
Note that the first stimulus elicits a slow 
action potential which is not effective. The 
second action potential has much faster 
depolarization and causes contraction of 
the leaf. 


action potential as compared to that 
of the first action potential (0.24). 
Apparently, for the excitatory process 


to initiate contraction, the rate of de- ° 


polarization must attain a_ certain 
velocity. 

From Table | it may also be ascer- 
tained that the positive after-potential 
does not show the distinct changes upon 
repeated stimulation as the negative 
phase. Not infrequently, leaves which 
failed to develop more rapid deploriza- 
tion upon repeated stimulation also 
failed to contract. However, this obser- 
vation was not constant, for some 
leaves showing characteristic action 
potential changes also failed to con- 
tract. Other factors which influenced 
the contractile process were obviously 
also critically important. 

In the 31 leaves it was possible to 
determine that the mean delay between 
the second or effective stimulus and the 
onset of contraction was on the aver- 
age 0.6 second (standard error, +0.05). 
The time which elapsed between the 
onset of contraction and the develop- 
ment of initial tension was 1.07 sec- 
onds (average standard error, +0.14). 
The attainment of maximum tension 
took an additional 6 to 7 seconds. By 


Table 1. Comparison of the first action poten- 
tial (ineffective) and second action potential 
(effective) of two stimuli on 31 separate 
leaves of Dionaea muscipuia Ellis. Figures in 
the first lines under each phase are means; 
figures in the second lines are standard errors. 





Action potential 














First Second 
Amplitude Duration Amplitude Duration 
(mv) _(msec) (mv) (msec) 
Negative phase 
14,2 0.24 14.6 0.13 
+0.8 +0.1 +0.7 0.02 
Positive phase 
10.4 0.76 8.4 0.65 
+0.8 +0.1 +0.9 +0.07 
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calibration of the strain-gauge trans- 
ducer it was possible to calculate that 
the average force of contraction was 
6.74 dy. 

The ease of observation of Dionaea 
muscipula Ellis and its general avail- 
ability make it a suitable object of 
further study of the excitation process. 
It should be studied with a view to- 
ward the relationship between perme- 
ability and transfer of intracellular ions 
with respect to its action potential. 

JosEPH R. D1 PALMA 
ROBERT MOHL 
WILLIAM BEsT, Jr. 
Cardiovascular Institute, 
Hahnemann Medical College, 
Philadelphia, Pennsylvania 
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Phylogeny of Priapulida 


Abstract. The systematic position of the 
small invertebrate group, Priapulida, is 
uncertain. In more recent publications 
they are classified usually as _ pseudo- 
coelomates in the division Aschelminthes. 
A histological investigation of Priapulus 
caudatus, a widely distributed species, re- 
veals the body cavity to be a coelom, its 
lining a peritoneum. These features, and 
others, indicate the priapulids to be co- 
elomates rather than pseudocoelomates. 
Unique morphology perhaps qualifies the 
group for the status of phylum. 


In all members of the small in- 
vertebrate group Priapulida, certain 
basic organ systems are lacking, and 
other unusual structures are found. As 
a result, the systematic position of the 
group has been perhaps as uncertain 
as that of any group in the animal 
kingdom. 

In the latest study of priapulid affini- 
ties, Lang (/) supports the popular 
view that the Priapulida are pseudo- 
coelomates in the division Aschel- 
minthes. In her treatises, The Inverte- 
brates, Hyman (2) also places the 
priapulids in this position, and in a 
later volume (3) cites Lang’s paper as 
additional evidence for inclusion of the 
Priapulida in the Aschelminthes. 

Lang has listed numerous reasons to 
support his systematic conclusions. 
They are based in part upon his own 
histological investigations and in part 
upon those of others. He. believes the 
more important reasons are: 
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(i) The dermomuscular tube of the 
Priapulida agrees histologically and 
topographically with those of the two 
pseudocoelomate groups, the Acantho- 
cephala and the Kinorhyncha (Echino- 
dera). (ii) In the Priapulida a very 
thin, structureless membrane, devoid of 
nuclei, lines the spacious body cavity. 
The same kind of membrane, posi- 
tioned like a mesentery, holds the uro- 
genital complex to the body wall. The 
membrane is structurally not a peri- 
toneum, and thus the body cavity is a 
pseudocoelom. (iii) The excretory or- 
gans of priapulids, as well as of most 
pseudocoelomates, are protonephridia. 
Such organs are primitive; therefore, 
the body cavity they service is a pseu- 
docoele. (iv) The proboscis apparatus 
is homologous in the Acanthocephala 
and Priapulida. (v) Kinorhynchid and 
priapulid nervous systems bear a strik- 
ing similarity. (vi) The priapulid ster- 
eogastrula larva, first described by Lang 
(7), greatly resembles the acanthoceph- 
alan larva, and the earliest known 
kinorhynchid larva. 

I have recently completed a histo- 
logical study of Priapulus caudatus, 
one of the more widely distributed spe- 
cies, and have found considerable evi- 
dence indicating that the Priapulida 
belong with coelomates, rather than 
with the pseudocoelomates. The most 
important evidence follows: 

(i) The dermomuscular tubes of 
both the Acanthocephala and Kino- 
rhyncha (as well as of other pseudocoe- 
lomates) consist of syncytial tissues that 
exhibit relative nuclear constancy 
(2). The dermomuscular tube of Pri- 
apulus caudatus, however, consists of 
distinct tissue layers composed of dis- 
crete cells apparently of unfixed num- 
ber. (ii) The membrane that lines the 
body cavity covers the numerous “coe- 
lomic” retractor muscles that extend 
between the body wall and the pharynx 
and covers the digestive tract and 
holds it to a pair of longitudinal spin- 
dle muscles. These muscles are dorsal 
and ventral to the gut and are free in 
the body cavity, except for. their ends, 
which are attached to the pharynx and 
rectum. The membrane is always cyto- 
plasmic with distinct enclosed nuclei 
(Fig. 1). As such it is structurally a 
peritoneum. (iii) Protonephridia, as 
found in the pseudocoelomates, are syn- 
cytial and lack nuclei in their flame 
bulbs, while the solenocytes of the 
Priapulida consists of discrete cells. 
(iv) The proboscis apparatus of the 
Acanthocephala is neither structurally 
nor functionally similar to the pro- 
boscis apparatus of Priapulus caudatus. 
(v) The nervous system of Priapulus 
caudatus has its main elements (cir- 
cumpharyngeal nerve ring and ventral 
nerve cord) entirely within the body 
wall, in close contact with the epi- 








dermis, but distinct from it. In this 
way, and in others, it differs significant- 
ly from that of the Kinorhyncha. (vi) 
The first larval stage of both the Acan- 
thocephala and Kinorhyncha shows ex- 
treme differences from the simple un- 
ciliated stereogastrula of Priapulus 
caudatus. 

From histological examination, I 
have called the body cavity a coelom 
and its lining a peritoneum. Precise 
knowledge of the origin of the cavity 
and its lining will doubtless be revealed 
when embryological studies, still lack- 
ing, shall have been made. Solenocytic 
protonephridia are the most common 
form of excretory organs within the 
Pseudocoelomata, but they are not con- 
fined to these groups. Solenocytes are 
found in larval and in some adult 


archiannelids, polychaete worms, ceph- 
alochordates, 
mates. 

The presence, in these higher Meta- 


and other true _ coelo- 


¥ x00 B 


Fig. 1. (A) Cross section of a portion of a 
retractor muscle that extends between the 
body wall and the pharynx. Because of 
shrinkage the cytoplasm of the muscle 
fibers occupies only the peripheral por- 
tion (about x 1700). (B) Cross section of 
a portion of the mesentery between the 
digestive tract and a_ spindle muscle 
(about x 1100). ct, connective tissue; mf, 
muscle fiber; pc, peritoneal cytoplasm: 
pn, peritoneal nucleus. 
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zoa, of solenocytes structurally similar 
to those of Priapulus caudatus does not 
necessarily indicate a primitive organ- 
ism but rather a retention of a primi- 
tive type of excretory system. To af- 
firm homology for the proboscis ap- 
paratus of Acanthocephala and Pria- 
pulida, when embryology is unknown, 
is rash. The apparatus is different mor- 
phologically and functionally in both 
groups. The tissues present, as well as 
their arrangement, suggests that in the 
Priapulida it is probably derived, in 
part, from ectoderm, while in the 
Acanthocephala it is probably derived 
from mesoderm. The stereogastrula of 
Priapulus caudatus is unciliated and 
oval, and it consists of an inner syn- 
cytial cellular mass and an outer single 
layer of ectodermal cells (/). The pria- 
pulid stereogastrula is a simple post- 
gastrula, while the earliest larval stage 
of the Acanthocephala and the Kino- 
rhyncha are considerably more complex 
and advanced. 

For these reasons a comparison is 
valueless. The larval stage of the Acan- 
thocephala, described by Lang as pos- 
sessing great resemblance to the stereo- 
gastrula, is in fact only a theoretical 
transitory stage in the development of 
the acanthor larva which does not pass 
through distinct blastula and gastrula 
stages. Simplicity of form is the great- 
est similarity of these three larvae, but 
this feature is common to the early de- 
velopmental stages of all animals. 

Histological evidence indicates that 
the Priapulida should be placed some- 
where among the coelomate groups of 
animals. As vermiform  coelomates, 
priapulids are unique. They possess a 
cuticle that is not only molted peri- 
odically through the adult life, but 
which has been determined chemically 
(4) and by x-ray diffraction studies 
(5) to be in part chitin. The caudal 
appendage, which is an extension of 
the coelom, and which is found in five 
of the six species in the “phylum”, is 
unique. The Priapulida also possess an 
eversible proboscis. When all these fac- 
tors are considered, the Priapulida are 
seen to constitute a very distinct group, 
perhaps deserving the status of phylum 
(6). 

WILLIAM L. SHAPEERO* 
Department of Zoology, 
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Human Vigilance and 
Operant Behavior 


Abstract. The analysis of vigilance as 
operant behavior treats illumination (ob- 
serving) responses as operants that produce 
signal-detections. Evidence is presented 
that the relationship is an artifact of the 
procedure, and that no vigilance factor is 
involved in illumination-responses. 


Human vigilance, defined by the 
capacity to detect rare, near-threshold 
signals, shows orderly changes as a 
function of time at work, signal-to- 
noise ratio, and other conditions (J). 
For the psychologist it is an aspect of 
the general problem of attention or 
alertness. It is of special interest to the 
human factors specialist, because vigi- 
lance is a major performance factor in 
monitoring displays that signal the state 
of malfunction of automated equip- 
ment. 

Holland (2, 3) proposed a technique 
for studying vigilance by using “ob- 
serving responses”—that is, an observ- 
er’s operations of a switch to illuminate 
the display—-and showed that observing 
responses follow signal schedules the 
way other operants (4) follow rein- 
forcement schedules. He also showed 
a good correspondence between observ- 
ing response frequencies and detection 
frequencies. From this he concluded 
(3, p. 67) that “the detection data of 
vigilance studies may reflect the ob- 
serving response rates generated by the 
particular schedules employed.” The 
present report (5) tests this conclusion 
with a correlational analysis to deter- 
mine the extent to which common 
factors govern variations in detection 
rates and observing response rates. 

A paper by Baker (6), which ap- 
peared after the present work was com- 
pleted, showed that observing responses, 
defined by photographic records of 
eye-fixations toward the display, did 
not behave as Holland’s observing re- 
sponses and were not correlated with 
detection rates. Rather than refuting 
Holland’s argument, however, this result 
seems to us to indicate that such eye- 
fixations cannot be observing responses. 
Any reasonably defined observing re- 
sponse must, after all, result in a 
detection when it accompanies a signal. 
Baker’s result suggests that one can 
appear to be looking at something 
without observing it. To avoid semantic 
confusion, Baker’s responses should be 
called “eye-fixations,” and Holland’s, 
“illumination-responses,” reserving the 
term “observing response” for an as- 
yet-unspecified act that accompanies 
the detection of a signal. 

Signal-detections are, by definition, 
measures of vigilance, and our question 
is: are vigilance factors in signal- 
detections also present in illumination- 
responses? This can be answered simply 





by examining the correlation coefficients 
in an experiment in which the same 
observers perform a vigilance task 
twice, once with and once without the 
illumination-response requirement. A 
“vigilance” factor would be reflected 
in the expected significant positive cor- 
relation between signal-detections in 
the two performances (see 7). If the 
same factor is also involved in illumina- 
tion-responses, there should be a similar 
correlation between those responses and 
signal-detections in both performances. 

The results of such an experiment 
are shown in Fig. 1. The apparatus used 
was a Mackworth-type clock (8) on 
which signals were 20° steps of the 
pointer that replaced 1/second 10° 
steps at programmed inter-signal inter- 
vals averaging 138 seconds and ranging 
from 52 to 203 seconds. Sixteen paid 
male undergraduates, working individ- 
ually, monitored the clock during two 
uninterrupted 92-minute sessions on dif- 
ferent days. One session required 
illumination-responses; in the other, the 
display was always visible. Order of the 
sessions was counterbalanced among 
observers. 

An analysis of variance of detections 
for the two sessions (Fig. 1, D-1 and 
D-2) showed significant decrements 
with time and significant differences in 
over-all performance, but no significant 
order effects or other interactions. The 
decrements are typical of vigilance 
experiments (J), and the insignificant 
interactions indicate that introducing 
illumination-responses reduced the ab- 
solute number of detections but left the 
shape of the curve intact. The illumina- 
tion-response curve (R-2) followed the 
detection curve (D-2). The latter result 
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Fig. 1. Signal-detections and illumination- 
responses during four successive 23-minute 
portions (time periods) of continuous 92- 
minute vigils. D-1, signal-detections in 
session with externally illuminated dis- 
play; D-2, signal-detections in session with 
display illuminated by observer’s illumina- 
tion-responses; R-2, illumination-responses 
(ordinate scale at right) during D-2 session. 
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Table 1. Spearman rank-correlation coeffi- 
cients. D-1, D-2, and R-2 are defined in the 
legend to Fig. 1. Correlations in italics are 
split-half reliabilities (periods 1 + 3 versus 
2+ 4). 








D-1 D2 R2 
D-1 49% 67+ 21 
D-2 69% 54* 
R-2 90% 





* Significant at the .05 level. 
the .01 level. 


+ Significant at 


confirms Holland’s (see 3, Fig. 9), 
indicating that we had succeeded in 
reproducing his conditions. 

Using each observer’s over-all per- 
formance in each session, we then 
performed the correlational analysis 
summarized in Table 1. The correlations 
show, first, that each measure was 
reasonably reliable (9). Second, the 
significant correlation between D-1 and 
D-2 may be interpreted as being due 
to the common “vigilance” factor in 
signal-detections. Third, the significant 
correlation between detections in the 
illumination-response session (D-2) 
and illumination-responses (R-2) also 
implies a common factor. The basic 
question is whether or not the latter 
factor is the same “vigilance” factor 
common to detections. 

The answer lies in the correlation 
between detections in the session with- 
out illumination-responses (D-1) (which 
are governed in part by the “vigilance” 
factor) and the illumination-responses 
(R-2). The insignificant Spearman 
rank-correlation of 0.21 suggests that 
illumination-responses are not governed 
by a “vigilance” factor. A Kendall (70) 
partial-rank correlation, +, is appropri- 
ate here to remove spurious correlations 
between D-1 and R-2 due to their com- 
mon correlation with D-2. We found 


T (D-1)(R-2). (D-2) = .09, 


indicating the complete absence of a 
positive correlation and, by implication, 
of a “vigilance” factor in illumination- 
responses. Thus, except for the artifact 
introduced in Holland’s procedure by 
making detections impossible unless 
signals and illumination-responses occur 
simultaneously, we cannot consider that 
illumination-responses govern detections, 
at least not detections as related to 
vigilance. On the other hand, Holland’s 
results support the opposite causal re- 
lation, that detections control the rate 
of emitting illumination-responses. 
Holland’s work was inspired by the 
results of research on the relationship 
between schedules “of reinforcement 
and operant behavior (see 4), and it is 
appropriate to phrase our conclusions 
in the same terms. Presently available 
evidence permits the assumption that 
detections (not signals) are reinforce- 
ments. But detections are “scheduled” 
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by the observer rather than by the 
experimenter, and the major problem 
in research on vigilance is how and why 
the observer produces these schedules. 
It is irrelevant for this problem (though 
certainly interesting) that the schedules, 
once produced, can contro! an operant 
like the illumination-response. The 
analogy with operant behavior is to the 
question of how an experimenter de- 
cides on particular schedules of rein- 
forcement, because the observer is in 
the role of an experimenter arranging 
a schedule of detections. 
Harry J. JERISON 
JOHN F. WING 
Antioch College, Yellow Springs, Ohio 
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Ion Uptake by 
Living Plant Roots 


Abstract. By taking daily autoradio- 
graphs of a uniformly labeled soil in 
which plants are growing, patterns of 
actual ion uptake from the soil can be 
established. This technique can be used 
to study such influences on ion uptake as 
that of plant species ion diffusion, mois- 
ture and temperature stresses, and different 
physical, chemical, and biological prop- 
erties of the soil. 


Some investigators (1) have sug- 
gested that because of ion uptake the 
nutrient level is low in the soil in the 
vicinity of the root and a gradient 
exists out from the root into the sur- 
rounding soil. The exact nature of this 
gradient has not been _ established. 
Usually the average level of a nutrient 
in the soil after cropping, in conjunction 
with the uptake by the plant, has been 









Fig. 1. Corn roots growing in uniformly 
labeled soil in a box designed to permit 
frequent taking of autoradiographs. 


used as a measure of the absorption 
pattern. The following technique was 
devised to study the actual pattern of 
ion uptake. 

Corn was grown in the specially 
designed box shown in Fig. 1. The 
front side of the plywood box was 
sloped so that the corn roots were 
forced to follow this open face. A 2-mil 
polyethylene film was stretched across 
the open side, confining the soil. A 
¥%-inch Plexiglas door, hinged at the 
bottom, could be moved up to make 
contact with the plastic film, or lowered, 
as pictured in Fig. 1, to secure the soil. 
A %-inch layer of soil, uniformly 
labeled with rubidium-86, was spread 
next to the polyethylene film. The re- 
mainder of the box was filled with 
unlabeled soil. The uniformly labeled 
soil was prepared by stirring 100 ml 
of solution, containing approximately 
150 pe of rubidium-86, with 250 g of 
air-dry 50-mesh sieved soil. After air- 
drying, the labeled soil was ground and 
mixed with a mortar and pestle. 

Germinated corn was planted 1% 
inches back from the polyethylene film. 
When the box was placed in the green- 
house, the open side was shielded from 
the sunlight with aluminum foil. A 
l-inch layer of pearlite was placed on 
the top of the soil to prevent evapora- 
tion, and the soil was kept at a moisture 
content of approximately 20 percent. 

Roots are shown growing in the 
labeled soil against the plastic film in 
Fig. 1. Autoradiographs were obtained 
by taking the box into a photographic 
darkroom and there blocking it up so 
that the open side would be vertical 
(2). Blocking was necessary to avoid 
disturbing the labeled soil. In total 
darkness a 10- by 12-inch no-screen 
x-ray film was placed on the Plexiglas 
door as shown in Fig. 1. The door was 
tightly closed, pressing the x-ray film 
against the polyethylene film. The film 
was exposed for 1 hour on the first day 
with an approximate 10-minute increase 
in exposure time daily to allow for 
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absorption, diffusion, and decay of the 
isotope. 

Figure 2 is part of an autoradiograph 
obtained by this method. The dark 
background area is the uniformly 
labeled soil. The whiter areas are soil 
areas from which rubidium-86 has been 
removed by absorption into the plant 
root. The dark lines are caused by 
rubidium-86 concentrated in the tips 
and vascular systems of the roots, which 
has not yet been translocated to the 
plant top. 

Because of the construction of the 
box, photographs, as well as autoradio- 
graphs, could be made of the roots 
growing in the soil. Both by visual 
observations of the autoradiographs and 
photographs and by densitometer trac- 
ings of the auotradiographs, the follow- 
ing conclusions have been drawn about 
the pattern of rubidium-86 uptake by 
the corn plant. 

For corn from 0 to 3 weeks old, 
rubidium-86 absorption occurred ini- 
tially through the root tip, and rubidium 
was translocated into the corn plant. 
Subsequently, continued uptake  oc- 
curred all along the root, depleting the 
soil of rubidium-86 almost entirely in 
the immediate vicinity of the root. 
Diffusion of rubidium-86 also occurred, 
which replenished the absorbed ru- 


bidium-86. Diffusion was observed by 
cutting a root, thereby killing it, and 
finding that the area of absorption was 
refilled with 
days. 

By using the technique described in 
this article, it was possible to establish 


rubidium-86 within 9 





Fig. 2. Autoradiograph showing the re- 
moval of rubidium-86 from soil by the 
roots of 12-day-old corn plants (approxi- 
mately two thirds of the actual size). 
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the actual pattern of rubidium-86 
absorption from the soil by corn roots. 
This technique is being applied to a 
further investigation of. the relation- 
ships between plant roots and the soil 
(3) 
JOHN M. WALKER 

STANLEY A. BARBER 
Department of Agronomy, Purdue 
University Agricultural Experiment 
Station, Lafayette, Indiana 
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Coesite from Wabar Crater, 
near Al Hadida, Arabia 


Abstract. The third natural occurrence 
of coesite, the high pressure polymorph of 
silica, is found at the Wabar meteorite 
crater, Arabia. The Wabar crater is about 
300 feet in diameter and about 40 feet 
deep. It is the smallest of three craters 
where coesite has been found. 


Since the discovery of natural coesite, 
the high-pressure polymorph of silica 
(1), at Meteor Crater, Arizona, the 
search for it in sintered materials of 
impact and other possible origins, such 
as tectonic or volcanic, has been con- 
tinued in the laboratories of the U.S. 
Geological Survey. The work is a part 
of a program of crater investigations 
sponsored by the National Aeronautics 
and Space Administration. During the 
course of this work, a second occur- 
rence of natural coesite was found in 
suevit, a tuff-like rock, from the Ries- 
kessel in Bavaria, Germany (2). In this 
paper (3) we report a third occurrence 
of natural coesite, from the iron mete- 
orite impact crater of Al Hadida. 

The Wabar crater near Al Hadida 
(21°30’N, 50°28’E) is in a quartose 
sandstone of unknown age, partly 


buried by drift sand in east-central’ 


Arabia. It is circular in shape, and ac- 
cording to Philby (4) it is about 300 
feet in diameter and about 40 feet deep. 
According to Spencer (5) large amounts 
of black glass (the Wabar glass), partly 
vesicular and partly dense, with in- 
clusions of fractured white sandstone, 
are found at the crater. The presence 
of silica glass is also mentioned by 
Spencer. 

Two specimens of coesite-bearing 
material collected from the Wabar 
crater by Virgil Barnes, Bureau of 
Economic Geology, University of Texas, 





have been examined in the U.S. Geo- 
logical Survey laboratories. One speci- 
men consists of white siliceous material 
about 1 cm across, enclosed in black 
glass; the second was a piece of frac- 
tured sandstone about 4 cm across 
(Fi Desr 

Both specimens were crushed to re- 
duce them to individual mineral grains, 
and fractured quartz grains were hand- 
picked. These, as well as bulk specimen 
powders, were studied by x-ray diffrac- 
tion methods. Film patterns of the bulk 
powders showed only one very weak 
reflection at 28.85 26 (Cu Ka), which 
indicates the possible presence of coe- 
site. 

The x-ray film of the hand-picked, 
fractured quartz grains showed many 
more weak reflections of coesite than 
that of the bulk sample. We have since 
been able to separate relatively pure 
coesite and have obtained an x-ray pat- 
tern with no indication of quartz. The 
coesite was separated by treating 5.4 
g of minus 270-mesh material with 300 
ml of a water solution of 5 percent 
hydrofluoric acid and 5 percent nitric 
acid at room temperature for 3 days 
(coesite is considerably less soluble than 
quartz and glass in weak solutions of 
hydrofluoric acid); the product was 
filtered, and the treatment was repeated 
on the residue for an additional 2 days; 
then it was filtered again, and the rela- 
tively pure coesite was washed and 
dried. : 

X-ray patterns of coesite from Al 
Hadida agree in every detail with those 
of synthetic coesite and natural coesite 
from Meteor Crater, Arizona. Optically 
it is indistinguishable from the Meteor 
Crater coesite; it is extremely fine, with 
grains generally about 5, or less. It has 
a mean index of refraction of 1.595 
and very low birefringence. 

The Wabar crater is by far the small- 
est of the three craters at which coesite 
has been found. It is estimated that the 
specimens from Al Hadida contain 


about 1 percent coesite. Because the 





Fig. 1. Fractured coesite-bearing sand- 
stone, showing bedding and steeply in- 
clined fractures, from the Wabar crater. 
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size of a crater increases with the total 
energy released by impact, the presence 
of coesite at the Wabar crater suggests 
that, in siliceous rocks, impact craters 
of this or greater size should contain 
coesite. The Wabar crater is compar- 
able in size to a crater made in alluvium 
by the explosion of a nuclear device at 
a depth of about 67 feet. This device 
had a yield of an equivalent of 1.2 
kilotons TNT (6). 

Natural coesite has thus far been 
found only in materials associated with 
craters of presumed impact origin where 
shock pressures exceeding 20 kb are 
thought to have occurred. We shall con- 
tinue to check other possible, though 
unlikely, sources of coesite in deformed 
rocks of tectonic and volcanic origin. 
The evidence so far, however, supports 
the conclusion (/) that coesite is 2 good 
indicator of craters formed by impact 
(7). 

E..C,; T.: Caso 
J. J. FAHEY 
JANET LITTLER 
U.S. Geological Survey, 
Washington, D.C. 
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Active Transport of Calcium 
by Rat Duodenum in vivo 


Abstract. In studies of the living rat, 
it was observed that ionic calcium is trans- 
ferred against a concentration gradient 
and an electropotential gradient by the 
duodenal membrane; this would constitute 
evidence for the active transport of cal- 
cium in intestinal absorption and cor- 
roborates earlier observations made in 
vitro. The significance of this process in 
regard to total calcium absorption is un- 
known at present. 


Recently, Schachter and Rosen (/) 
have postulated the -existence of an 
active transport system for calcium by 
the rat intestine; they used everted 
duodenal sacs in vitro. The evidence 
that suggested active transport was pri- 
marily (i) that calcium (labeled with 
Ca“) was transferred against a con- 
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Table 1. Calcium fluxes across rat duodenum and a comparison of observed and theoretical flux 
ratios of calcium. Values for flux represent mean plus-or-minus standard error of the mean of 
five to six animals. Total plasma calcium was 2.6 + 0.5 mmole, the estimated ionic plasma 
calcium was 1.3 mmole, and the mean potential difference between lumen and plasma was — 8.1 














mv. 
; Flux ratio 

Infused Calcium flux (umole /cm hr) Ratio (Ca efflux /Ca influx) 
Ca Cat*tiumen 

(mmole) Net Ca**piasma Theo- Ob- 

Efflux Influx efflux retical* served 

0.30 0.043 = 0.004 0.025 + 0.003 0.018 + 0.002 0.23 0.12 1.8 + 0.3 
0.56 069 + .005 .021 + .008 048 = .005 43 aa 3.2 « .5 
1.10 li «= Ol .034 + .008 .076 = .005 85 45 3.32 9 
1.97 17 = .02 015 = .004 16 = Ol 1.52 81 ll = 1 





* Calculated from diffusion equation of Ussing (8), as follows: 

(Ca efflux/Ca influx) = (CL/Cp) exp ZF(Wu — wWr)/RT, 
where Ci and Cp = concentration of ionic Ca in lumen and plasma, respectively; Z = ionic charge; 
R = gas constant; F = Faraday; T = absolute temperature; and yur — wr = potential difference 


between lumen and plasma. 


centration gradient and (ii) that the 
process was inhibited by metabolic 
poisons. Verification of these in vitro 
observations was reported by Rasmus- 
sen (2) in studies of the effect of 
the parathyroid on calcium transport, 
by Wasserman (3) in studies of the 
metabolic basis of calcium and stron- 
tium discrimination, and by Harrison 
et al. (4) in studies of the effect of 
vitamin D on calcium absorption. It 
was further shown that the degree of 
calcium transport was correlated with 
the physiological need for this ion. 

Since the in vitro biological prepara- 
tion is certainly nonphysiological, the 
argument has been put forth that ob- 
servations thereon cannot be taken to 
mean that the active transport of cal- 
cium occurs in the intact animal. Also, 
in the above in vitro studies, the poten- 
tial differences across the membrane 
were not measured. It was important, 
therefore, to examine in detail the 
kinetics of calcium transfer across the 
intestine of the living animal and to 
evaluate transport by accepted, classical 
procedures. The present study (5) was 
undertaken for this purpose; it was 
based upon the technique of Curran 
and Solomon (6). 

Male albino rats (Carworth) weigh- 
ing 200 to 250 g were fasted overnight 
before use. Surgical anesthesia was 
produced with sodium pentobarbital 
(about 6 mg/100 g body weight); the 
animal was maintained in this state by 
periodic injections of the drug. After 
laparotomy, an incision was made in 
the gastric wall, and polyethylene tubing 
was inserted through the stomach into 
the upper duodenum; the tubing was 
tied in place with suture. The outflow 
cannula and a saturated potassium 
chloride agar bridge were inserted into 
the duodenal lumen at a distance of 
10 to 15 cm from the pylorus; they 
were then tied in place. The other 
agar bridge was placed in the peritoneal 
cavity adjacent to the duodenum. The 
agar bridges were led into calomel elec- 
trodes which, in turn, were attached to 


a sensitive electropotentiometer. The 
potential across the membrane was 
measured both directly and by deter- 
mining the voltage necessary to null 
the measured potential. Measurements 
were made of the potential gradient 
between blood (carotid arterial and 
jugular venous blood), peritoneal cavity, 
and lumen. It was observed that the 
potential gradient between lumen and 
blood and between lumen and peritoneal 
cavity differed only by about 1 mv; 
therefore, the lumen-peritoneal potential 
closely approximated that of the lumen- 
plasma potential. 

To test further the reliability of the 
measurement, the potential was deter- 
mined when both electrodes were placed 
within the peritoneal cavity; here, the 
observed potential gradient ranged be- 
tween +2 and —2 mv, indicating errors 
due to placement differences and differ- 
ences in electrodes. Further, it was 
found that the potential dropped to 
zero when the animal was killed with 
one electrode in the lumen and the other 
electrode in either the blood stream or 
in the peritoneal cavity. Thus, any 
observed potential greater than +2 mv 
or less than —2 mv during the infusion 
studies was taken as an indication of a 
true potential across the membrane. 

The intestine was left exteriorized 
and kept moistened by covering with 
saline-saturated absorbent cotton. The 
animal with attached electrodes and 
tubing was placed within an incubator 
maintained at 37°C. 

The infusion solutions were made by 
dissolving the appropriate amount of 
calcium chloride (Mallinckrodt) in 
sterile, nonpyrogenic physiological sa- 
line. Radioactive calcium (Ca*) was 
added at levels of 0.5 to 2.0 pc/ml. 
The fluids were infused in order of in- 
creasing strength at controlled rates, 
usually 0.0388 ml/min, by the use of 
a motorized syringe pump (Harvard 
Apparatus Co.). Before collections 
were made, sufficient fluid was passed 
through the intestine to assure that the 
previous solution had been completely 
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replaced. The solution flowing from the 
distal cannula was collected in gradu- 
ated tubes for determining volume out- 
flow per unit time. The rate of water 
absorption was determined by the differ- 
ence between inflow and outflow rates 
of the solutions. Aliquots of the in- 
coming and outgoing fluids were an- 
alyzed for calcium, sodium, and po- 
tassium by flame photometry; the 
radionuclide was estimated by standard 
radioisotopic procedures with a thin- 
window Geiger-Muller counter. At 
termination, the rats were bled by 
cardiac puncture. The plasma was col- 
lected and analyzed for total calcium, 
total protein by the biuret method, and 
radiocalcium. 

Efflux is defined as the unidirectional 
movement of ion from lumen to plasma, 
and influx as the unidirectional move- 
ment from plasma to lumen. Net cal- 
cium flux is the difference between 
efflux and influx rates. The various flux 
rates, in micromoles per centimeter per 
hour, were calculated from the follow- 
ing equations: 


(Ca*,)(Ws) — (Ca®.)(Wo) 


Ca efflux = [((SA; + SA.)/2] (L) ed 








Net Ca flux = NS) ; (Ca*.)(Wo) (2) 


Ca influx = (Ca efflux) — (net Ca flux) (3) 


The symbols are defined as follows: 
Ca* = radiocalcium content of fluids 
in counts per minute per milliliter; 
Ca“ = total calcium of fluids in micro- 
moles per milliliter; SA = specific 
activity of calcium in fluids in counts 
per minute per micromole; W = rate 
of water flow in milliliters per hour; 
and L = length of duodenal segment in 
centimeters. The subscripts i and o in- 
dicate inflowing and outflowing solu- 
tions, respectively. The assumptions in 
these calculations are that the back- 
flow of Ca“ from plasma to lumen is 
small, and that the mean specific ac- 
tivity of calcium in the intestine is 
approximated by the average of the 
specific activities in the inflowing and 
outflowing fluids. Since the incoming 
and outflowing specific activities differed 
by. only 20 percent, it was estimated 
that the error in using the arithmetic 
mean instead of the geometric mean 
would be small. 

The essential data on the unidirec- 
tional fluxes and net transfer of calcium 
across the rat duodenum are presented 
in Table 1. First, it may be noted that 
the efflux and net flux of calcium in- 
creased with increasing concentration 
of calcium ion in the lumen; however, 
the influx rates were not significantly 
altered although there may have been 
a depression at the highest level of 
calcium (1.97 mmole). Especial note 
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should be given to the observation that 
there was a net efflux of calcium at even 
the lowest calcium concentration. The 
net flux of water also was unaffected by 
calcium concentration or the length of 
time that the animal was under study. 
Although the data are not included 
here, it was further observed that the 
flux rates of calcium were not corre- 
lated with the net movement of sodium 
from lumen to plasma or with the net 
movement of potassium from plasma to 
lumen. 

Total plasma calcium was about 2.6 + 
0.5 mmole (mean + standard error 
of the mean) and within the normal 
range for the rat. The ionic calcium 
in plasma, as estimated from the nomo- 
graph of McLean and Urist (7) relating 
total plasma calcium, total plasma pro- 
tein, and ionic plasma calcium, was 
found to be about 1.3 mmoie, or 50 per- 
cent of the total. The potentiai gradient 
from lumen to plasma averaged about 
—8.1 mv; with these values and the 
concentration of ionic calcium in the 
lumen, the theoretical flux ratio was 
calculated from the diffusion equation 
of Ussing (8), as given in the footnote 
of Table 1. If the transfer of calcium 
from lumen to plasma and from plasma 
to lumen was due only to passive 
physicochemical forces, the observed 
ratio would be approximately the same 
as the theoretical ratio. From Table 1, 
it may be seen, however, that the ob- 
served flux ratio exceeded the theoretical 
ratio at all levels of calcium concen- 
tration in the inflowing solution. Ac- 
cording to the usual definitions, this 
would constitute evidence for the active 
transport of calcium in the intact animal 
and, therefore, substantiates observa- 
tions made in vitro. The contribution 
of this process to the total absorption 
of calcium by the intestine, and its im- 
portance in calcium homeostasis, is 
unknown at present and remains to be 
assessed. 

R. H. WASSERMAN 
F. A. KALLFELZ 
C. L. CoMAR 
Department of Physical Biology, 
New York State Veterinary College, 
Cornell University, Ithaca 


References and Notes 


1. D. Schachter and S. M. Rosen, Am. J. 
Physiol. 196, 357 (1959). 

2. H. Rasmussen, Endocrinology 65, 517 (1959). 

3. R. H. Wasserman, Proc. Soc. Exptl. Biol. Med. 
104, 92 (1960). 

4. H. E. Harrison, H. C. Harrison, E. H. Stein, 
Federation Proc. 19, 419 (1960). 

. This investigation was supported by the U.S. 
Atomic Energy Commission. 

. P. F. Curran and A. K. Solomon, J. Gen. 
Physiol. 41, 143 (1957). 

. F. C. McLean and M. R. Urist, Bone; an 
Introduction to the Physiology of Skeletal 
Tissue (University of Chicago Press, Chicago, 
1955). 

8. H. H. Ussing, Acta Physiol. Scand. 19, 43 
(1949). 


21 October 1960 


a an Ww 





Olfactory Bulb Response 
of Rabbit 


Abstract. An approach to understand- 
ing the properties of dendrites is to record 
the response of the olfactory bulb where 
the dendrites of mitral cells form the 
glomeruli. After the stimulations of the 
bulb and nasal mucosa, the responses 
appear different, but they are funda- 
mentally composed of three successive 
potentials, suggesting that the last one 
is the action potential of glomerular 
dendrites. 


It has been suggested that brain 
waves are due to the synchronization 
of dendritic potentials lasting 10 to 20 
msec (/). Therefore, we studied the 
direct cortical response of the olfactory 
bulb because of its relatively simple 
cortical lamination. In a preliminary 
report (2) we showed that the bulb 
response induced by direct stimulation 
is composed of two successive poten- 
tials, referred to as the spike and slow 
potential. It seems probable that the 
spike potential is assigned to an action 
potential in olfactory nerves, the slow 
potential to the activity of glomerular 
dendrites. 

Recently, Ottoson (3) reported that 
the olfactory bulb response, lasting 
about 150 msec, is induced by electrical 
stimulation of the nasal mucosa of frog 
and is composed of two waves, P: 
and P2 It is thought that P: is a 
synaptic potential arising in the glo- 
meruli, while P: is due to the propa- 
gated activity in secondary neurons. 
The present report is confined to the 
analysis of the potential form that can 
be induced by direct stimulation of the 
olfactory bulb and nasal mucosa. 

Rabbits were anesthetized with ure- 
than (1 g/kg), and the olfactory bulb 
was exposed by removal: of the over- 
lying bone and dura. Stimulation (with 
a 0.03- to 0.1-msec pulse) was applied 
bipolarly to the bulb or nasal mucosa 
through the hole made in the ethmoid 
bone. Surface recording was made 
from a monopolar silver-silver chloride 
electrode with a tip 0.1 mm in diameter. 
The temperature around the subject was 
kept at 28° to 30°C with a heating 
device. All recordings were made with 
a resistance-capacitance coupled ampli- 
fier of time constant 0.03 second. 
Figure 1 (A and B) demonstrates wave 
forms of the response recorded 1 to 2 
mm from the site of stimulation, and 
the graded nature with increasing 
stimulus strength. 

When it is fully developed, the re- 
sponse is composed of two potentials, 
a spike and a succeeding slow poten- 
tial. The amplitude of the spike po- 
tential increases almost linearly without 
any detectable steps when the stimulus 
strength is increased. However, the slow 
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potential is linearly graded in the lower 
range of stimulus strength and reaches 
a plateau at about 30 volts. It can be 
said that these potentials behave inde- 
pendently of the stimulus strength. The 
spike reaches a summit in about 3 msec 
and lasts approximately 3 to 5 msec; 
maximum amplitude ranges from 3 to 
5 mv. The slow potential shows a slow 
time course which lasts about 15 msec. 

Sometimes the response shows differ- 
ent patterns owing to the ratio of 
amplitude between spike and slow 
potential. Figure 1B illustrates such a 
potential variation in which the slow 
potential is depressed, leaving the spike 
fully developed. Although the rising 
phase of the spike is usually rapid, 
in this case an inflection on the rising 
phase of the spike can be recorded by 
a fast sweep. From the experiment of 
twin shocks it is shown to give a sum- 
mating effect, and possibly this is a 
sign of postsynaptic potential. 

Figure 1C shows the record under 
the deteriorated state of the superficial 
cortex. The spike in isolation does not 
develop at maximal stimulation; the 
entire response appears as a mono- 
phasic potential. The pattern in this 
experiment is interpreted as due to 
damage and bleeding of the super- 
ficial plexuses of the olfactory nerve. 
Thus, it is supposed that the slow 
potential can be ascribed to the directly 
induced action potential in the sec- 
ondary neuron, presumably dendrites 
of glomeruli, not to the transmitted 
activity. 

As the stimulating electrode is placed 
on the nasal mucosa, the response in- 
duced on the bulb. appears after a 
definite latency and has a considerably 
different pattern (Fig. 1D). The con- 
figuration and duration of the second 
negativity are practically the same as 
those of the slow potential observed at 
direct stimulation of the bulb. How- 
ever, the initial part of the response 
(initial negativity) characteristically 
differs from the spike at bulb stimula- 
tion; its duration is about 10 to 20 
msec, longer than that of the spike. 
In most cases the spike appears as a 
rising phase of the initial negativity. 
Therefore, it is very difficult to record 
the spike clearly, even by increasing 
the stimulus strength. This is appar- 
ently due to the asynchronous volley 
entering the bulb with a longer traveling 
distance. 

It is important to determine whether 
the nature of such a potential is com- 
parable to the earliest inflection and 
the spike observed above. To test this 
possibility, twin shocks at maximal 
strength were applied to the nasal 
mucosa. An interesting phenomenon 
observed was that the initial negativity 
summated when the interval was 6 to 
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Olfactory bulb response induced by direct stimulation of olfactory bulb (A, 


B, C) and nasal mucosa (D). In all series successive records are read from below 
upward. Potential was recorded monopolarly with negativity upward. A and B, Records 
in normal cortex; C, record in deteriorated cortex. Effect of increasing stimulus strength 
from 8 to 40 volts. Time in milliseconds. Di, Dz, and D;, Continuous records of twin 
shocks demonstrating the summation and subsequent gradual recovery. Lowest record in 
D,: single response. Time interval of twin shocks: 6 to 11 msec in D,, 16 to 32 msec 
in D:, and 40 to 50 msec in D;. Time mark, 60 cy/sec. 


25 msec. The main fraction of initial 
negativity seems to correspond with the 
inflection observed in Fig. 1B. On the 
contrary, the absolute refractory period 
measured 5 msec in the second nega- 
tivity and was followed by a gradual 
recovery. However, in this recording 
the refractoriness of spike was not 
obvious, for the absolute refractory 
period is only half that of the slow 
potential. 

The summating potential and the 
slow one obtained in the present work 
are in striking accordance with the P: 
and P: in the frog reported by Ottoson. 
If we consider it from the anatomical 
point of view, it will be supposed that 
the spike originates from the superficial 
plexuses of the olfactory nerve, whereas 
the summating and slow potentials are 
due to the activity of the secondary 
neuron. Usually the summating poten- 
tial appears in a depressed or masked 
form in the stimulation of the olfactory 
bulb. On the other hand, in the stimula- 


tion of the nasal mucosa, it is very 
difficult to record the spike in isolation 
because of the asynchronous arrival of 
nervous impulses to the bulb. It is 
concluded that the response of the 
olfactory bulb is built up of three po- 
tentials, that is, summating, spike, and 
slow. Most likely, these potentials 
change in amplitude and form accord- 
ing to the stimulating sites, the stimulus 
strength, and the cortical excitability, 
but may be distinguished from one an- 
other with twin shocks. 

YOSHIHIKO [WASE 

MASANOBU URUHA 
Department of Physiology, 
Kyoto Prefectural University 
of Medicine, Kyoto, Japan 
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Preliminary Geologic Report on 
the 1960 U.S. Expedition to 
Bellingshausen Sea, Antarctica 


Abstract. Thurston Peninsula, although 
largely snow covered, exposes massive to 
foliated dioritic rock and schist exhibiting 
northeast-trending structures. One basalt 
pebble was found. The adjacent continental 
shelf is cut by submarine valleys. Peter I 
Island, a dissected basaltic volcano 250 
miles to the northeast, was visited. 


The first geologic data from part of 
the little-known 1500-mile coast be- 
tween Alexander I Island and the Edsel 
Ford Ranges (Fig. 1) were gained be- 
tween 16 and 24 February 1960 when 
the U.S. Navy ice breakers Glacier and 
Burton Island penetrated the Bellings- 
hausen Sea adjacent to the north coast 
of Thurston Peninsula. Landings by 
helicopter and launch were made by us 
and by Philip M. Smith, National. Sci- 
ence Foundation representative, at 
seven widely separated outcrops (inset, 
Fig. 1). 

Thurston Peninsula is covered by an 
undulating ice cap characterized by 
deep embayments and domed surfaces, 
1 to 5 miles across, near the central and 
eastern north coast. It is likely that 
much of the continuous ice cap near 
the north coast rests on several islands 


rather than a deeply embayed large 
peninsula. The layers of the Thurston 
Peninsula ice cap along the coast, and 
the layers of the ice caps of three groups 
of off-shore islets, are truncated by 5- 
to 100-foot cliffs. In deep embayments 
the ice cap surface slopes smoothly to 
level bay ice. Apron-like terraces of ice 
more than 100 feet thick surround the 
bases of several nunataks in the north- 
eastern part of Thurston Peninsula. 
Running melt water was seen or heard 
at most localities visited. At one locality 
14 thin ice and icy-snow layers were 
counted in a 7-foot snow pit dug in the 
ice cap. 

Rock exposures constitute less than 
0.1 percent of the peninsula area. Ex- 
posures are found on off-shore islets, at 
and near the bases of a few ice cliffs, 
and on a few glacial horns aligned along 
the major axis of the peninsula. Field 
identification showed that the bedrock 
at most localities is light to medium 
gray, massive to faintly foliated, medi- 
um-grained amphibole-bearing dioritic 
rock. Thick, distinct bands of schist, 
traceable for several hundred feet along 
the strike without noticeable change, 
are interlayered with gneiss in the east- 
ernmost part of the peninsula. The 
foliation of the rocks strikes northeast 
and dips steeply to the southeast. Most 
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Fig. 1. Outline map of part of western Antarctica showing the location of Thurston 
Peninsula. The inset map shows localities visited by Craddock (#), Hubbard (*), and 


P. Smith (x). The dashed line shows the course of the U.S.S. Glacier. 
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rock is unweathered, but some limonite 
stains are present. Mafic dikes up to 
12 feet wide are present in many out- 
crops. Closely spaced joints, commonly 
in several sets, cut all exposed bedrock. 
Small faults with displacements of a 
few inches were seen in the eastern part 
of the peninsula. Disintegration has 
produced local talus and surface rubble. 
Silty soil that supports mosses has de- 
veloped in places in the east. Lichens 
partly incrust most rock surfaces. 

An anomalous basalt pebble, 1-inch 
long, was found among gneiss debris 
near the eastern end of Thurston Penin- 
sula. This pebble is subrounded and 
slightly faceted, and part of the surface 
has a dull varnish. The closest known 
basalt is on Peter I Island, almost 250 
miles northward. Basaltic bedrock on 
Thurston Peninsula is probable if the 
pebble is a glacial eratic. R. C. Murphy, 
the expedition ornithologist, suggested 
an alternative method of transport: the 
pebble may be an ejected stomach 
stone of a sea mammal, as described 
from California (J) and New Zealand 
(2). 

Significant geologic data in the vicin- 
ity of Thurston Peninsula have been 
contributed from oceanographic work 
by J. Q. Tierney, R. M. Evans, and 
R. B. Starr of the U.S. Navy Hydro- 
graphic Office. Echo soundings show a 
smoothly rising continental slope sharp- 
ly set off from a nearly flat continental 
shelf. The shelf edge is more than 200 
fathoms deep, as is common in the 
antarctic (3). Echo soundings within 5 
miles of the coastline reveal an irregular 
topography with relief of several hun- 
dred feet. The shelf appears to be cut 
by several submarine valleys that prob- 
ably trend perpendicular to the coast. 
Local terraces on the shelf may be 
fault controlled. Coring and dredging 
near the shore yielded quartzose sand, 
black mud, and subangular fragments 
of felsic and intermediate plutonic and 
metamorphic rock which resembles rock 
collected ashore. One fine-grained 
quartzite fragment contains a %-in. 
smooth, rounded depression, possibly 
the impression of a bivalve shell. Most 
fragments are encrusted with modern 
organic forms, primarily bryozoans and 
worm tubes. Fragments from one sta- 
tion also have a gray coating. The un- 
coated fragments may have been re- 
cently deposited by continuing trans- 
port of rocks by ice rafting. 

The age and correlation of the rocks 
of Thurston Peninsula are unknown. 
The occurrence of plutonic and meta- 
morphic rocks on the peninsula dem- 
onstrates that the region between the 
Edsel Ford Ranges and the Bellings- 
hausen Sea is not entirely a volcanic 
rock province, as postulated by Bentley 
et al. (4) from geophysical data. 
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- Scientific work conducted at Peter I 
Island on 28 and 29 February and 
| March showed that the island covers 
less area and is higher (about 5700 feet 
rather than 4005 feet) than shown on 
U.S. Navy hydrographic chart HO- 
6630. Peter I Island is an extinct, deep- 
ly dissected volcano, almost entirely 
capped by ice; most rock is exposed on 
steep cliffs. At Norwegia Bay on the 
west side of Peter I Island, gray to 
dusky red, dense to vesicular basalt 
flows and bedded tuffs are cross-cut by 
basic dikes and a hypabyssal plug. The 
basaltic rocks contain olivine pheno- 
crysts and mafic to intermediate inclu- 
sions (5). 

CAMPBELL CRADDOCK 
Department of Geology and 
Mineralogy, University of Minnesota, 
Minneapolis 

Haro_p A. HuBBARD 
U.S. Geological Survey, 
Washington, D.C. 
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Distinct “Feeding” and “Hunger 
Motivating” Systems in the 
Lateral Hypothalamus of the Rat 


Abstract. Electrodes. were implanted in 
the middle hypothalamus of rats to de- 
termine the neural organization of the 
“feeding” centers. Stimulations of the far- 
and midlateral hypothalamic area pro- 
duced feeding responses in sated animals, 
but only the former caused sated animals 
to cross an electrified grill to press a lever 
for food. After lesions had been made in 
the medial forebrain bundle, however, 
stimulations in the far-lateral hypotha- 
lamic area resulted in feeding in sated ani- 
mals but failure to cross the electrical bar- 
rier to press a lever for food. Simultaneous 
far-lateral and “satiety” center stimula- 
tions produced feeding in sated animals 
but failed to “motivate” grill-crossing be- 
havior. 


The middle hypothalamus functions 
to regulate food intake in several ani- 
mal species and has been shown to be 
organized into a lateral “feeding” cen- 
ter and a medial “satiety” center (/). 
Anand and Dua (2) presented evidence 
that the lateral “feeding” center main- 
tains constant facilitatory influences on 
feeding behavior and is held in check 
by the more medial “satiety” region, 
which presumably generates inhibitory 
impulses in response to monitoring 
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some circulating material indicative of 
the satiated state. Previous evidence 
(3) shows that the medial forebrain 
bundle, for which the lateral hypothal- 
amus serves as a bed nucleus, is not 
the critical lateral hypothalamic system 
controlling basic feeding behavior, 
since lesions in this bundle anterior or 
posterior to the level of the ventro- 
medial nuclei do not alter feeding be- 
havior in the rat. Aphagia and adipsia 
result only with lesions in this bundle 
at the ventromedial level. Morrison, 
Barrnett, and Mayer (4) have claimed 
that “the medial forebrain bundle itself 
may be as important as the lateral 
hypothalamus in the control of feed- 
ing behavior,” but they failed to take 
into account that many other systems 
cross the lateral hypothalamus at the 
level of the ventromedial nuclei. Fur- 
thermore, the lesioning method in the 
complexly organized lateral hypo- 
thalamus cannot possibly dissociate the 
medial forebrain bundle fibers from 
the several other trajectories, mostly 
pallidofugal, which enter the hypo- 
thalamus at this level. The present ex- 
periments were undertaken to fraction- 
ate functional components comprising 
the “feeding” center so as to ascer- 
tain the relative importance of the 
several systems comprising the “cen- 
ter” and, more particularly, to deter- 
mine the possible means by which an 
interplay occurs between the “feeding” 
and “satiety” areas. 

Numerous studies on feeding be- 
havior have used a single measurement 
—that is, the amount of food con- 
sumed—as a determinant of “appetite,” 
whereas in reality the essential “hun- 
ger” drive is best determined by the 
effort an animal will go to in order to 
overcome a barrier to obtain food. That 
certain specific “motivational” systems 
exist in the lateral hypothalamic area of 
the rat has been shown by Olds (5), 
who has found that the more general 
motivating properties of hunger may 
be produced by electrical stimulation 
of specific points in the brain, espe- 
cially along components of the medial 
forebrain bundle. Since our previous 
studies indicate nonessentiality of this 
bundle in basic feeding reactions, it 
may well be that the medial forebrain 
bundle is at least important in motivat- 
ing barrier crossing to obtain food, 
that is, as a system concerned with 
“hunger.” Thus an attempt to study 
this system and its relationships. with 
the feeding facilitatory mechanisms ly- 
ing in the far-lateral portion of the 
middle hypothalamus comprise a part 
of the present study. 

Adult male and female albino rats 
were tested for several days in a 
Skinner box for lever-pressing activity 
for food under various conditions of 


starvation and satiation. After several 
days of training for several hours a 
day to establish baseline lever-pressing 
and feeding behavior, bipolar electrodes 
were stereotaxically implanted in- the 
far-lateral hypothalamic area in four 
animals and in the  midlateral hypo- 
thalamic area in three animals. Four 
additional animals were given bilateral 
lesions in the medial forebrain bundles; 
then, after a testing period, electrodes 
were implanted in the far-lateral hypo- 
thalamic area. Three other animals had 
electrodes implanted in the medial fore- 
brain bundle anterior and posterior to 
the level of the “feeding” centers. Fi- 
nally three animals had electrodes im- 
planted simultaneously in the far-lateral 
hypothalamic area and “satiety” regions. 
Postoperatively, after readjustment to 
the testing box and lever-pressing rou- 
tines were set up, continuous 10-minute 
stimulations were carried out 20 min- 
utes apart for 3 hours (total of six 10- 
minute stimulations). The stimulus 
parameters used were square-wave 
pulses of 0.2-msec duration, 60 cy/sec, 
at 1 to 3 volts. 

Electrical stimulation of the far-lat- 
eral hypothalamic area consistently re- 
sulted in high lever-pressing rates for 
food and voracious feeding in satiated 
animals as well as “motivation” to cross 
an electrified grill to lever-press and 
feed. Stimulations in the midlateral hy- 
pothalamic area, although they often 
produced feeding in satiated animals, 
never resulted in running of the elec- 
trified “barriers” to lever-press for food. 
Animals with lesions in the medial fore- 
brain bundles anterior and posterior to 
the level of the “feeding” centers 
showed no disturbances in feeding be- 
havior. They would not feed in the 
sated state and never ran the electrified 
grill. However, after these lesions, stim- 
ulations in the far-lateral hypothalamic 
area still produced feeding in sated 
animals but no “motivation” to cross 
the electrical barrier to lever-press for 
food. Stimulations in the medial fore- 
brain bundle itself anterior or posterior 
to the level of the “feeding” centers 
resulted neither in feeding behavior or 
barrier-crossing in sated animals. Si- 
multaneous stimulations in the far-lat- 
eral hypothalamic area and “satiety” 
centers resulted in feeding in sated 
animals but consistent failure to run 
the electrical barrier to lever-press for 
food. 

These data seem to indicate that the 
medial forebrain bundle is important in 
the organization of the “feeding” center 
as a “hunger motivational” system, 
since overcoming “barriers” to get to 
food (a measure of “hunger”) depends 
on the essential integrity of this bundle. 
With this bundle interrupted, no “hun- 
ger motivation” seems to be present in 
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sated animals after far-lateral hypo- 
thalamic stimulation, although pure 
feeding responses are obtained. Thus 
basic feeding responses occur without 
the bundle but the animal will not 
“work” for its food. Since stimulation 
of the feeding and satiety areas simul- 
taneously produces feeding in sated ani- 
mals but not grill-running to lever-press 
for food, it seems likely that the 
“satiety brake” is acting on the medial 
forebrain bundle “motivational system” 
and not on the far-lateral hypothalamic 
basic feeding mechanisms. These re- 
sults probably indicate the presence of 
motivational elements in the medial 
forebrain bundle necessary for “hun- 
ger drive” which are selectively sup- 
pressed by the “satiety” center. The 
far-lateral hypothalamic area would 
thus seem to contain the basic elements 
concerned directly with activation of 
specific feeding reflexes. It is concluded, 
therefore, that the “feeding” center 
probably is composed of both basic 
“feeding” and “hunger drive” elements, 
only the latter being depressed by the 
satiety mechanism (6). 

P. J. MORGANE 
Division of Physiology, University 
of Tennessee Medical Units, Memphis 
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Radioprotection by Mitotic 
Inhibitors and Mercaptoethylamine 


Abstract. In the mouse, chemical inter- 
ference with cellular proliferation alters 
the radiosensitivity of the bone marrow, 
and this results in protection from other- 
wise lethal x-irradiation. When intestinal 
damage is minimized by appropriate timing 
and dosage, many mitotic inhibitors in- 
crease radioresistance and enhance the 
protective effects of mercaptoethylamine. 


It has been postulated that radio- 
protective chemicals operate by way of 
tissue hypoxia, inactivation of free 
radicals, or by the formation of mixed 
disulfides, or by all three (1). How- 
ever, such mechanisms fail to explain 
the delayed protection against lethal 
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Table 1. Survival data of mice receiving single large doses of mitotic inhibitors, alone and combined 
with mercaptoethylamine. Individual results represent groups of ten treated and ten control 


animals exposed to lethal x-irradiation. 





Intraperitoneal 
administration 
prior to x-ray 


800 r 
30-day survival (%) 











Inhibitor 
Dose Time ‘ Agent Agent plus 
(mg /kg) (hr) alone MEA* 
Metaphase inhibitors 
Colcemide 50 50 100 
Colcemide 50 12 0 30 
Colcemide 50 48 20 100 
Sodium arsenite 12.5 i24 40 100 
Cadmium chloride 2.5 24 10 70 
Preprophase inhibitors 
Epinephrine 10 80 
Urethan 1000 48 50 90 
Cortisone 200 48 10 30 
T-P vaccinet Tt 24 10 100 


Mercaptoethylamine 


MEA 75 





30 





* Mercaptoethylamine, 75 mg/kg, 15 minutes before x-ray. 


0.5 ml per mouse. 


radiation reported by Smith (2) for a 
colchicine derivative, or by Cole (3) 
for urethan. These latter agents have 
at least one common feature. That is, 
correct dosage results in mitotic inhibi- 
tion followed by changes in cellular 
proliferation (4). With this feature as 
a working hypothesis, we have studied 
the effect of a series of mitotic inhibitors 
upon the radiosensitivity of mice. Pre- 
liminary results allow us to describe the 
action of a large class of radioprotective 
agents both singly and when combined 
with mercaptoethylamine, a known 
radioprotective compound. 

Young female mice (Bagg Swiss), 
weighing 20 to 25 g, were used. Equal 
numbers of control mice were irradiated 
simultaneously with each treated group 
and thereafter housed jointly. Irradia- 
tions were accomplished with a G.E. 
Maxitron unit: 300 kv; 20 ma; HVL, 
2 mm Cu; TSD, 85 cm; dose rate, 45 
r/min. The 800-r dose of x-irradiation 
was uniformly lethal in these experi- 
ments, all control mice dying before the 
21st day after exposure. 

The survival data in Table 1 show 
clearly that mitotic inhibitors are capa- 
ble of decreasing the sensitivity of mice 
to lethal x-irradiation. Likewise, pre- 
treatment with these agents enhances 
the radioprotective effect of a small dose 
of mercaptoethylamine. The cytotoxic 
action of the mitotic inhibitors has been 
documented adequately by Biesele (4). 

Most mitotic inhibitors depress both 
the hematopoietic tissue and the gastro- 
intestinal epithelium, but the time for 
maximum depression varies for each 
tissue. This variation allows one to 
achieve selective inhibition by proper 
timing and optimal drug dosage. It be- 


+t Typhoid-paratyphoid vaccine (Pitman-Moore), 


came evident early in the course of our 
studies that we must avoid a combina- 
tion of chemical and radio-inhibition of 
the intestinal epithelium. Either injury 
causes some degree of cell depletion and 
tends to increase radiosensitivity. Com- 
bined inhibition leads to severe intesti- 
nal damage which is expressed clinically 
by diarrhea and death 5 to 8 days after 
800 r of x-irradiation (5). The results 
obtained with colcemide (6) (Table 1) 
demonstrate a biphasic effect upon 
radioresistance, with loss of protection 
12 hours after administration of the 
drug. This time-effect fits the response 
curve for colchicine-induced inhibition 
of the gut as reported by Friedman (7). 
Our experiments suggest that proper 

timing in the use of mitotic inhibitors 
will permit selective alteration of the 
radiosensitivity of the bone marrow. 
This alteration is manifested by an in- 
crease in radioresistance, and by a 
greater response to the protective effects 
of mercaptoethylamine, as measured by 
30-day lethality. 

WILLIAM E. ROTHE 

MarizE M. GRENAN 
Walter Reed Army Institute 
of Research, Washington, D.C. 
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Program of the Gordon 


The Gordon Research Conferences 
for 1961 will be held from 12 June to 
1 September at Colby Junior College, 
New London, N.H.; New Hampton 
School, New Hampton, N.H.; Kimball 
Union Academy, Meriden, N.H.; and 
Tilton School, Tilton, N.H. 

Purpose. The conferences were es- 
tablished to stimulate research in uni- 
versities, research foundations, and in- 
dustrial laboratories. This purpose is 
achieved by an informal type of meeting 
consisting of scheduled lectures and dis- 
cussion groups. Sufficient time is avail- 
able to stimulate informal discussions 
among the members of each conference. 
Meetings are held in the morning and in 
the evening, Monday through Friday, 
with the exception of Friday evening. 
The afternoons are available for rec- 
reation, reading, or participation in 
discussion groups, as the individual 
desires. This type of meeting is a valu- 
able means of disseminating informa- 
tion and ideas to an extent that could 
not be achieved through the usual 
channels of publication and presentation 
at scientific meetings. In addition, sci- 
entists in related fields become ac- 
quainted, and valuable associations are 
formed that often result in collabora- 
tion and cooperative efforts between 
different laboratories. 

It is hoped that each conference will 
extend the frontiers of science by 
fostering a free and informal exchange 
of ideas among persons actively inter- 
ested in the subjects under discussion. 
The purpose of the program is to bring 
experts up to date on the latest develop- 
ments, to analyze the significance of 
these developments, and to provoke 
suggestions concerning the underlying 
theories and profitable methods of ap- 
proach for making progress. The review 
of known information is not desired. 

In order to protect individual rights 
and to promote discussion, it is an 
established requirement of each con- 
ference that no information presented 
is to be used without specific authori- 
zation of the individual making the 
contribution, whether it is made in for- 
mal presentation or in discussion. Sci- 
entific publications are not prepared 
as emanating from the conferences. 
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Meetings 


Research Conferences 


Registration and reservations. Attend- 
ance at the conferences is by applica- 
tion. Individuals interested in attending 
the conferences are requested to send 
their applications to the director at 
least two months prior to the date of 
the conference. All applications must be 
submitted in duplicate on the standard 
application form, which may be ob- 
tained by writing to the office of the 
director. This procedure is important 
because certain specific information is 
required in order that a fair and equit- 
able decision on the application may be 
made. Attendance at each conference 
is limited to approximately 100 con- 
ferees. 

The director will submit the applica- 
tions of those requesting permission to 
attend a conference to the committee 
for that conference. This committee 
will review the applications and select 
the members in an effort to distribute 
the attendance as widely as possible 
among the various institutions and lab- 
oratories represented by the applica- 
tions. A registration card will be mailed 
to those selected. Advance registration 
by mail for each conference is required 
and is completed on receipt of the card 
and a deposit of $15. (Checks are to 
be made payable to the Gordon Re- 
search Conferences.) The deposit of 
$15 will be credited against the fixed 
fee for the conference if the individual 
attends the conference for which he 
has applied. A registration card not 
accompanied by the $15 deposit will 
not be accepted. This advance deposit is 
not required for scientists from foreign 
countries. 

The Board of Trustees of the con- 
ferences has established a fixed fee of 
$100 for resident conferees at each 
conference. This fee was established to 
encourage attendance for the entire 
conference and to increase the special 
fund that is available to each conference 
chairman for the purpose of assisting 
conferees who attend a conference at 
total or- partial personal expense with 
their travel or subsistence expenses, or 
with both. This fixed fee will be charged 
regardless of the time a conferee attends 
the conference—that is, for periods of 
from 1 to 4% days. It is divided as 





follows: registration fee, $40 ($15 for 
administration and $25 for the special 
fund); room and meals, $60 (including 
gratuities), for 5 days. An additional 
charge of $1 per night per person will 
be made for a room with private bath 
or for a single room, of which there are 
only a limited number. These rooms will 
be assigned in the order that applications 
are received. An additional charge will 
also be made for rooms occupied more 
than five nights. 

Members attending a conference are 
expected to live at the conference loca- 
tion, because one of the objectives of the 
conferences is to provide a place where 
scientists can get together informally 
for discussion of scientific research of 
mutual interest. It is to the advantage 
of all participants to attend a conference 
for the entire week. When special cir- 
cumstances warrant a request to live 
elsewhere, permission must be obtained 
from the director. If the request is 
approved, these nonresident conferees 
will be charged a registration fee of $50, 
instead of the resident fee of $40. 

The fixed fee will cover registration, 
room (except room with private bath 
or single room), meals, and gratuities, 
for resident conferees. It will not pro- 
vide for golf, telephone, taxi, laundry, 
conference photograph, or any other 
personal expenses. 

Conferees living at the conference 
location who will pay all or part of the 
fixed fee as a personal expense may re- 
quest a reduction of $25 (the amount 
allotted for the special fund) in the fixed 
fee. Application for this special fee 
($75) must be made when the registra- 
tion card is returned to the director. 

Accommodations are available for 
wives who wish to accompany their 
husbands. All such requests should be 
made at the time the attendance applica- 
tion is submitted, because these ac- 
commodations, limited in number, will 
be assigned in the order that specific 
requests are received. Children 12 years 
of age and over can be accommodated 
at the conferences. Pets are not per- 
mitted in the dormitories. 

Special fund. A special fund is pro- 
vided by the Board of Trustees from the 
registration fee and is made available 
to the chairman of each conference for 
the purpose of increasing the participa- 
tion of research scientists who could not 
otherwise attend or participate because 
of financial limitations. Its use is not 
limited to scientists who have been 
invited by the chairman to be speakers 
or discussion leaders. The money is to 
be used as an assistance fund only and 
may be used to contribute toward tra- 
veling expenses or subsistence expenses 
at the conference, or both. Total travel 
and subsistence expenses usually will not 
be provided. 
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Cancellations. The cancellation of an 
approved application for attendance at 
a conference will cause forfeiture of the 
$15 deposit. 

Attendance. Requests for attendance 
at the conferences, or for additional in- 
formation, should be addressed to W. 
George Parks, Director, Department of 
Chemistry, University of Rhode Island, 
Kingston, R.I. From 12 June to 1 
September mail for the office of the 
director should be addressed to Colby 
Junior College, New London, N.H. 


Colby Junior College 


Petroleum 


Cheves Walling, chairman 
Joseph A. Chenicek, vice chairman 


12-16 June. J. Snyder, “The chemis- 
try of aluminum alkyls”; H. E. De La 
Mare, J. K. Kuchi, F. F. Rust, “Reac- 
tions between free radicals and metal 
ions”; J. Thomas, “Electron spin res- 
onance studies of the mechanism of 
oxidation inhibition by aromatic 
amines”; J. C. Martin, “Solvent ef- 
fects in free radical generation”; P. J. 
Lucchesi, “Some _ radiation-induced 
chain reactions of hydrocarbons”; H. 
Pines, “Reactions of carbanions with 
hydrocarbons.” (Additional subjects to 
be announced.) 


Catalysis 


C. J. Plank, chairman 
M. Boudart, vice chairman 


19 June. F. S. Stone, “Photo-effects 
in adsorption and catalysis”; J. F. G. 
de ia Banda, “Semi-conductivity and 
catalysis. The dehydrogenation of iso- 
propanol on ZnO-Cr:Os catalysts”; D. 
Schultze, “Electron exchange studies in 
carrier catalysts.” 

20 June. J. M. Smith, “Diffusion and 
heat transfer rates in porous catalysts”; 
D. E. Rosner, “Diffusion, heat exchange 
and chemical surface catalysis in ex- 
ternal flow systems”; M. C. Freerks, 
“Descriptive model for the chemistry of 
catalyst systems.” 

21 June. G. E. Langlois and R. P. 
Sieg, “Hydrocracking of alkyl cyclo- 
hexanes”; A. Van Hook, “Carbon-14 
experiments in cracking n-hexadecane 
over silica-alumina”; H. A. Benesi, 
“Identification of the water of constitu- 
tion in hydrous oxides by infrared 
spectroscopy.” 

22 June. V. J. Frilette and P. B. 
Weisz, “Catalysis by crystalline alu- 
minosilicates”; L. H. Reyerson, “Mag- 
netic behavior of nitric oxide on hydrous 
oxide gels.” 

23 June. M. Boudart, “Application 
of crystal field theory to heterogeneous 
crystals.” 


890 


Nuclear Chemistry 


Ellis P. Steinberg, chairman 
Arthur W. Fairhall, vice chairman 


26-30 June. High-energy nuclear 
chemistry and nuclear cosmo-chemistry; 
“Present status of high-energy nuclear 
physics”; “Emulsion and nuclear recoil 
studies of high energy nuclear reac- 
tions”; “Nuclear chemistry at 25-30 
Bev”; Absolute cross sections for high 
energy proton beam monitors’’; “Mech- 
anism of (p, 2 nucleon) reactions”; 
“Studies of (a,rn) and (a,7p) reac- 
tions”; “Charge distribution in high 
energy nuclear reactions”; “Spallation- 
fission competition in heavy nuclei bom- 
barded with high energy protons”; “Ex- 
tinct radioactivity: Origins of cosmic 
rays, meteorites, and the solar system”; 
“Nuclear astrophysics”; “Environmental 
radioactivity.” 


Polymers 


L. A. Wall, chairman 
F. H. Winslow, vice chairman 


3 July. H. Mark, “Progress in poly- 
mer research”; C. R. Patrick, “Factors 
involved in rate coefficients in free 
radical polymerization”; M. Szwarc, 
“Reactivities of fluoro-olefins”; G. H. 
Crawford, D. E. Rice, B. F. Landrum, 
“Kinetics and mechanism of fluoro- 
nitroso polymerization.” 

4 July. C. C. Price, “Polyphenylene 
oxide polymers”; J. Eichhorn, “Syner- 
gistic agents for self-extinguishing poly- 
styrene”; H. M. Spurlin, C. A. Lukach, 
D. L. Christman, “Kinetics of ethylene- 
propylene copolymerization.” 

5 July. A. D. McIntyre, “Tempera- 
ture dependence of dynamic mechanical 
properties of mixed polymer systems’; 
E. G. Kontos, “Crystallizable stereo- 
block rubbery copolymers of a-olefins”; 
R. Simha, “Sequence relations in co- 
polymers”; H. A. Hartung, “Intramolec- 
ular cyclization of network polymers.” 

6 July. V. Stannett, “The permeation 
of water through polymer films”; T. E. 
Davis, “Thermal degradation of poly- 
propylene”; A. Chapiro, “Some kinetic 
features of graft copolymerization with 
special reference to radiation grafting.” 

7 July. P. Sigwalt, “Recent advances 
in block copolymerization initiated by 
electron transfer to monomer.” 


Textiles 


H. J. White, chairman 
T. F. Cooke, vice chairman 


10 July. B. Sheldon Sprague and R. 
W. Singleton, “Effects of fiber structure 
on dyeability with disperse dyes”; 
Robert F. Schwenker, Jr., and Louis 
R. Beck, Jr., “Applications of modern 
thermoanalytical techniques in studies 
of textile materials.” 





11 July. O. Kratky, “Ideas and in- 
vestigations on the supermolecular struc- 
ture of fibrous materials”; W. O. Stat- 
ton, “Order and mobility of molecules 
in fibers.” 

12 July. D. F. Arthur and C. R. 
Jones, “Problems of heat setting of 
nylon in high-speed false-twist crimping 
processes”; Vittorio E. Cappuccio, “Iso- 
tactic polypropylene fibers.” 

13 July. S. J. O’Brien and W. J. van 
Loo, Jr., “Chemical bonding and reac- 
tion rates of wrinkle-resistant finishes 
with cotton”; Mary L. Rollins, “Micro- 
scopically observed phenomena of fiber 
damage in cotton.” 

14 July. Robert E. Whitfield, Lowell 
A. Miller, William L. Wasley, Willie 
Fong, “Wool stabilization through inter- 
facial polymerization.” 


Elastomers 


Gerard Kraus, chairman 
Henry Peters, vice chairman 


17 July. F. Bueche, “Tensile prop- 
erties of elastomers”; P. J. Blatz, “Ap- 
plication of finite elastic theory to the 
deformation and fracture of rubbery 
materials”; Gerhard Bier, “Crystalline 
and amorphous copolymers of olefins.” 

18 July. R. T. Woodhams and S. 
Adamek, “Unsaturated ethylene/pro- 
pylene terpolymers”; C. A. Dahlquist, 
P. W. Trott, R. B. Althouse, “Viscoe- 
lastic properties of polyolefin elastom- 
ers”; H. J. Cantow, “Molecular struc- 
ture of polybutadienes and ethylene/ 
propylene copolymers.” 

19 July. E. M. Bevilacqua, “Chemis- 
try of elastomer oxidation”; A. N. Gent, 
“The mechanics of ozone cracking of 
rubbers”; W. P. Slichter, “The study of 
elastomers by nuclear magnetic reso- 
nance.” 

20 July. David Craig and J. J. Ship- 
man, “The conformation of alkyl and 
halogen substituted _1,3-butadienes”; 
C. E. Snyder and J. A. Lovell, “Tetra- 
hydrofuran polymerization: mechanism 
and elastomeric properties”; E. K. 
Gladding, “A new hydrocarbon elas- 
tomer.” : 

21 July. L. A. Walker, “The role of 
N,4-dinitroso-N-methylaniline in the 
promotion of rubber-carbon black in- 
teraction”; P. E. Wei, G. G. Wanless, 
John Rehner, Jr., “Reactions of iso- 
paraffins with sulfur and _ di-t-butyl 
peroxide.” 


Corrosion: Oxidation of Metal Surfaces 


Morris Cohen, chairman 
M. A. Streicher, vice chairman 


24 July. (H. A. Liebhafsky, discus- 
sion leader): E. Miiller, “Corrosion 
studies with the field ion microscope”; 
A. Dravnieks, “Use of contact potential 
measurements in oxidation studies”; D. 
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Pashley, “Electron optical studies of 
thin surface films on metals”; J. Kruger, 
“The use of elliptically polarized light 
in the study of oxide film growth on 
metal surfaces immersed in aqueous 
solutions.” 

25 July. (W. Smeltzer, discussion 
leader): J. Benard and J. Oudar, “Nu- 
cleation of oxides and sulphides on met- 
als”; T. Rhodin, “Oxide nucleation 
and growth on magnesium”; A. T. 
Gwathmey, “Some recent results on 
oxidation of copper and copper-nickel 


alloy crystals’; W. Boggs, “Oxide 
growth on tin and its alloys.” 
26 July. (A. Dravnieks, discussion 


leader): H. J. Engell, “The oxidation of 
metal-carbon alloys”; C. E. Birchenall, 
“Some problems in high temperature 
oxidation of metals”; E. A. Gulbransen, 
“The effects of environment, stress, and 
metal structure on the oxidation of iron 
and iron alloys”; J. Laukonis, ‘““Forma- 
tion and reduction of oxide films on 
iron whisker surfaces.” 

27 July. (M. A. Streicher, discussion 
leader): M. Dignam, “Anodic oxidation 
of aluminum—transient effects and 
oxide structure”; R. A. Baker, “Anodic 
oxidation of lead in sulphuric acid”; M. 
Cohen, “A comparison between air- 
formed and anodic oxide films on iron.” 

28 July. (M. Cohen, discussion lead- 
er): R. C. Plumb, “Electrode poten- 
tial transients and oxide films”; H. J. 
Engel], “Breakdown of oxide films and 
pitting.” 

General discussion. 


Medicinal Chemistry 


C. K. Cain, chairman 
W. M. Govier, vice chairman 


31 July. Symposium: Antiviral chem- 
otherapy. Ernest C. Herrmann, ‘“Prob- 
lems in screening and evaluation of 
antiviral substances”; Igor Tamm, 
“Selective inhibition of viral multiplica- 
tion and cytopathogenicity by benzimid- 
azole derivatives”; P. W. Sadler, ‘“De- 
velopment of antiviral agents”; D. J. 
Bauer, “The chemotherapy of the pox 
diseases.” 

I Aug. Domingo M. Aviado, “Phar- 
macology of the pulmonary circula- 
tion”; Andrew L. Banyai, “Shortcom- 
ings of medicinal therapy in lung 
diseases and their possible correction”; 
Ernest L. Dobson, “Homeostatic con- 
trol of body fluid volume.” 

2 Aug. Amino acid analogs as de- 
carboxylase inhibitors. Karl Pfister, 
Sidney Udenfriend, Clement A. Stone 
(subjects to be announced); Benjamin 
Zweifach, “The role of the reticulo- 
endothelial system in adaptation to ‘in- 
jury.” 

3 Aug. Chlordiazepoxide (Librium), 
a new. psychotherapeutic drug. Leo 
Sternbach, “Chemistry and metabo- 
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lism”; George Heise, “Pharmacology 
and behavior analysis in animals”; 
Ebbe C. Hoff, “Clinical experience”; 
Morton F. Mason, “Some problems in 
analytical toxicology imposed by mod- 
ern development in drugs”; Ernest E. 
Muirhead, “The antihypertensive func- 
tion of the renal medulla.” 

4 Aug. Ivan Mota, “Studies of hista- 
mine liberation and the effect thereon 
of nicotinic acid derivatives”; Donald 
B. McCormick, “Phosphorylation of 
vitamin Be in brain and its inhibition by 
carbonyl reagents.” 


Separation and Purification 


Harry P. Gregor, chairman 
J. Ward Greiner, vice chairman 


7 Aug. L. C. Craig, “Membrane 
purification techniques”; I. A. Eldib, 
“Zone precipitation”; Dieter Gruen, 
“Solvent extraction of actinides and 
lanthanides from fused lithium nitrate- 
potassium nitrate eutectics.” 

8 Aug. W. Schlenk, “Formation of 
clathrate compounds as a basis for 
separative procedures”; A. J. Barduhn, 
“Properties of some new gas hydrates 
and their use in separation processes”; 
W. G. Knox, “Large scale separations 
by gas hydrate formation.” 

9 Aug. W. Groth, “Separations by 
the gas centrifuge”; W. J. A. Vanden 
Heuvel, “Gas chromatographic separa- 
tions of steroids and other high molecu- 
lar weight compounds”; Gerson Kegeles 
and J. L. Bethune, “Countercurrent 
distribution of chemically reacting sys- 
tems”; A. A. Rosen, “Adsorption and 
elution processes with charcoals.” 

10 Aug. Discussion: Applications of 
separation and purification procedures 
in the pharmaceutical industry. Kotaro 
Murai, “Purity criteria and applications 
of countercurrent distribution”; Charles 
Pidacks, “Partition column chromatog- 
raphy—A_ versatile laboratory scale 
method of separation and _purifica- 
tion”; S. A. Fusari, “The role of com- 
plex formation in the separation and 
purification of antibiotics”; L. J. Heuser, 
“Modification by formation of chemical 


derivatives for separative procedures.” 

Il Aug. J. E. Cochran, “Large scale 
column chromatography of Vinca Rosea 
Linn. alkaloids”; R. D. Walker, Jr., 
“Heights of transfer units in adsorp- 
tion fractionation.” 


Instrumentation 


J. M. Vandenbelt, chairman 
Elwyn D. Jones, vice chairman 


14-18 Aug. D. R. Herriott, “Charac- 
teristics of optical maser beams and 
some measurement applications”; W. 
H. Straub, “Methods of optical com- 
munication”; K. M. Baird and D. S. 
Smith, “Very precise electronic setting 
on interferometric fringes”; H. H. 
Plumb, “The acoustical interferometer 
as an instrument for determining abso- 
lute temperatures at 4°K”; Robert A. 
Woodson, “The fringe-count microm- 
eter and automatic long path inter- 
ferometer”; Martin E. Packard, “The 
present state of the art and future trends 
of NMR and EPR”; W. Reddish, “Re- 
finements of technique for precise 
measurement of dielectric constant and 
power factor of solid insulating ma- 
terials”; R. J. Meltzer, “Design con- 
siderations for spectrophotometric color 
measurement”; A. F. Sperry, “On-line 
computers for chemical processes”; 
William H. Surber, “Adaptive control 
systems”; A. J. Young, “Current ap- 
proach to process control in Britain”; 
A. L, G. Rees, “Scientific instrument 
developments in Australia”; John F. 
Davis, “The mechanisms of informa- 
tion transfer and computation in the 
process control system in man”; Man- 
fred Clynes, “The first bio-cybernetic 
law: | unidirectional rate sensitivity”; 
Lawrence Stark, “The pupillary servo 
mechanism”; John Atwood, “Biological 
noise| in the human pupil”; Marcus 
O’Day, “Electric propulsion of space 
vehicles”; David H. Fuller, “Evaiua- 
tion jof gas composition detectors”; 
L. W. Zabel, “A paper basis weight 
uniformity instrument”; J. E. McCarley, 
“An instrument for measuring visco- 
elastic properties at low rates of shear”; 
Raymond Jonnard, “Sampling theorem 
and the speeding up of automatic chem- 
ical analysis”; F. D. Ezekial, “Recent 
developments in torque motor design 
and applications”; S. Y. Lee (subject 
to be |announced). 


Food and Nutrition 


J, C. Bauernfeind, chairman 
D! M. Hegsted, vice chairman 


21 Aug. Food additives (Bernard L. 
Oser, | chairman): Bernard L. Oser, 
“Food| additives, status and problems”; 
Julius (Coon, “Toxic substances in nat- 
ural foods and their significance”: J. 
Raymond McMahan, “Food antimi- 
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crobial agents, technology and legality.” 
Special nutrition problems (Herbert 
Pollack, chairman): Doris H. Calloway, 
“Food problems of the armed forces, 
present and future”; Albert Taylor, 
“Progress in space foods and nutrition.” 

22 Aug. Fatty acids and tocopherol 
(Robert Harris, chairman): Fred A. 
Kummerow, “Fatty acid interrelation- 
ships in lipoprotein”; Max Horwitt, 
“Polyunsaturated fatty acids and _ to- 
copherol”; A. L. Tappel, “Selenium, 
tocopherol, and antioxidant function.” 
Carbohydrates and nutrient utilization 
(Z. I. Kertesz, chairman): Albert 
Renold, “Comparative metabolism of 
carbohydrates in normal and diabetic 
individuals”; Willard A. Krehl, “Utili- 
zation of nutrients as affected by food 
composition, food processing, and 
nutrient interrelationships.” 

23 Aug. Nutrition and disease (Ne- 
vin S. Scrimshaw, chairman): Nevin S. 
Scrimshaw, “Nutrition and_ natural 
resistance to disease”; Robert E. 
Hodges, “Nutrition, acquired immunity 
and antibody formation”; William B. 
Dewitt, “Nutrition and helminthic in- 
fection”; Walter E. Knox, “Nutrition 
and metabolic diseases”; Benjamin 
Pasamanick, “Nutrition and mental dis- 
ease.” 

24 Aug. Nutrition and disease (con- 
tinued): Roger Maickel, “Nutrition and 
drug toxicity or metabolism”; Elmer L. 
Severinghaus, “Nutrient supplements 
and hospital diets as adjuvants of medi- 
cal care.” Future food problems (Paul 
E. Pearson, moderator): The exploding 
population, the food problem, and ac- 
tion plans to meet the challenge (a 
three-member panel program). 

25 Aug. Obesity and atherosclerosis 
(Theodore Van Itallie, chairman): The- 
odore Van Itallie, “Dietary, depot, and 
intimal fat”: Albert J. Stunkard, “Die- 
tary intake, activity, and obesity”: 
Laurance W. Kinsell, “Nutritional ad- 
vances in atherosclerosis.” 


Cancer 


Chester M. Southam, chairman 
Sidney Weinhouse, vice chairman 


28-29 Aug. The complex etiology 
of cancer: L. Gross, H. Rubin, R. 
Dulbecco, K. DeOme, “Virus phe- 
nomena”; K. DeOme, L. Gross, M. 
Duran-Reynals, “Interactions of viruses 
and other factors”; P. Kotin, A. W. 
Horton, J. Orr, R. S. Schwartz, “Inter- 
actions of factors other than viruses”; 
A. E. Moore, J. Grace, S. O. Schwartz, 


S. Stewart, “The search for cancer 
viruses of man.” 
30-31 Aug. Interrelationships of 


tumor and host: R. Golbey, G. Foley, 
R. R. Smith, N. Molomut, “Vagaries of 
tumor growth”; S. Albert, D. Clarke, 
“Non-antibody host factors”; L. Ortega, 
S. Lawrence, R. S. Schwartz, “Mecha- 
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nisms of tissue rejection”; G. Klein and 
J. Finney, “Cancer specific antigens.” 

I Sept. Fine’ structure of normal 
and cancer cells: C. T. Ashworth, E. 
Essner, G. C: “Easty,"K.* Porter, R. C: 
Buck. 


New Hampton School 
Chemistry of Coal 


Richard A. Glenn, chairman 
L. L. Newman, vice chairman 


Science in the Preparation of Coal 


12 June. W. A. White, H. F. Yancey, 
C. C. Harris, “Behavior of clays during 
washing”; D. A. Hall, C. C. Harris, 
E. R. Palowitch, “Dewatering and dry- 
ing of coal.” 

13 June. R. P. Gardner, R. L. Brown, 
J. A. Harrison, “Breakage of coal”; 
H. B. Charmbury and R. A. Glenn, 
“Selective pulverization.” 

14 June. R. L. Brown, D. A. Hall, 
J. R. Garvey, “Flow of coal”; N. Berk- 
owitz, “Coal-oil slurries for pipeline 
transport”; J. L. Bayer, H. L. Bene- 
dict, “Effects of preparation on petro- 
graphic composition.” 

15, June. I. N. Plaksine and V. I. 
Klassen, “Froth flotation processes”; 
I. N. .Plaksine and N. F. Olofinsky, 
“Electrostatic cleaning”; E. R. Palo- 
witch, “Thermomagnetic separation of 
pyrite”; M. R. Geer, A. W. Deurbrouck, 
“Dense-medium cyclone desister table.” 

16 June. D. A. Hall, A. M. Wand- 
less, P. G. Meerman, “Quality control”; 
L. L. Newman, “Coal Gasification.” 
Planning for next conference. 


Chemistry and Physics of Liquids 


R. H. Cole, chairman 
Walter H. Stockmayer, vice chairman 


19-23 June. B. J. Alder, “Machine 
studies of molecular dynamics”; O. K. 
Rice, “Thermodynamics and statistical 
mechanics of non-uniform fluids”; Z. 
W. Salsburg, “Cell theories for solu- 
tions of molecules of different sizes”; 
R. L. Scott, “Thermodynamic proper- 
ties of solutions’; J. S. Rowlinson, 
“Problems of the precise interpretation 
of the properties of simple mixtures in 
terms of intermolecular parameters”; 
J. H. Hildebrand, “Forces between 
molecules of different species”; J. E. 
Mayer, “Equations for entropy produc- 
tion in transport”; H. Eyring, “Ex- 
tended free volume theory of transport 
processes”; D. C. Douglass, “Self-dif- 
fusion and the velocity correlation func- 
tion’; A. R. Ubbelohde, “Cluster theory 
of viscosity, prefreezing in relation to 
premelting”; J. Lamb, “Viscoelastic and 
ultrasonic relaxation”; R. H. Cole, 
“Dielectric relaxation in liquids’; W. 
DeMaeyer, “Studies of chemical kinet- 
ics in liquids by relaxation methods. 





Proteins 


J. T. Edsall, chairman 
Leon Heppel, co-vice chairman 
Cyrus Levinthal, co-vice chairman 


26-30 June. New developments in 
protein analysis, separation of peptides, 
and peptide chain sequences. Three- 
dimensional structure of proteins—the 
evidence from x-ray diffraction, optical 
rotation, deuterium exchange, and so 
on. (This will include discussion of un- 
folding and refolding of protein mole- 
cules in different solvents). Structural 
basis of enzyme specificity (insofar as 
this can be now discussed in terms of 
protein structure.) Among those taking 
part will be: C. B. Anfinsen, Jr., G. 
Braunitzer, L. C. Craig, F. R. N. Gurd, 
V. M. Ingram, E. Katchalski, J. C. Ken- 
drew, I. M. Klotz, B. W. Low, S. 
Moore, H. Neurath, M. F. Perutz, F. 
M. Richards, J. A. Schellman, H. A. 
Scheraga, W. A. Schroeder, W. H. 
Stein, C. Tanford, and B. L. Vallee. 


Scientific Information Problems 
in Research 


Robert A. Harte, chairman 
Karl F. Heumann, vice chairman 


3 July. Theory of information re- 
trieval (Calvin N. Mooers, session lead- 
er). The abstracting problem (G. Miles 
Conrad, session leader): Milton O. Lee. 

4 July. The indexing problem 
(Charles L. Bernier, session leader): 
E. J. Crane; Frank B. Rogers. The re- 
trieval problem (Saul Herner, session 
leader): Robert L. Hayne. 

5 July. Character recognition devices 
(Paul W. Howerton, session leader): 
Harry J. Woll; John A. Fitzmaurice; 
Charles W. Allen. The hardware prob- 
lem (Ascher Opler, session leader): 
Eugene Wall; Jack Minker. 

6 July. Special services (C. Dake 
Gull, session leader): Burton W. Adkin- 
son, “The role of government.” 

7 July. Goals and prospects (session 
leader to be announced). 


Magnetic Resonance 


G. E. Pake, chairman 
B. P. Dailey, vice chairman 


10 July. (N. Bloembergen, chair- 
man): G. Benedek, “Temperature and 
pressure dependence of chemical shifts 
in octahedral cobalt complexes”; W. M. 
Walsh, “Effects of pressure and tem- 
perature on crystalline field splittings.” 
(H. S. Jarrett, chairman): D. I. Bolef, 
“Acoustic absorption techniques in 
NMR”; R. G. Shulman, “Knight shifts 
in intermetallic compounds and alloys”; 
V. Jaccarino, “NMR properties of in- 
termetallic compounds.” 

11 July. (F. Bloch, chairman): C. D. 
Jeffries, “Dynamic nuclear orientation’; 
A. Abragam, “Dynamic polarization 


SCIENCE, VOL. 133 





mar 
radi 
cha 
che 
tem 


1, 2 
ma 
acti 
ant 


24 } 





ir- 


fts 





and spin temperature.” (H. C. Torrey, 
chairman): C. Ryter, “Measurement of 
electron densities by observation of the 
day shift”; J. Lambe, “ENDOR mecha- 
nisms in solids.” 

12 July. (R. E. Norberg, chairman): 
J. I. Budnick, “NMR in ferromagnets”; 
M. Weger, “Nuclear relaxation proc- 
esses in ferromagnets.” (D. W. McCall, 
chairman): E. R. Andrew, “NMR ex- 
periments with rapidly rotating crys- 
tals”; J. Powles, “Magnetic relaxation 
in polymers.” 

13 July. (H. S. Gutowsky, chairman): 
S. I. Weissman, “Possible new biradi- 
cals”; D. B. Chesnut, “ERP studies of 
spin correlation in some _ ion-radical 
salts”; H. N. McConnell, “Rates of in- 
tramolecular charge- and spin-exchange 
in aromatic radicals.” (W. Gordy, 
chairman): D. H. Whiffen, “Electron 
resonance spectra of some non-aroma- 
tic organic free radicals’; R. W. Fess- 
enden, “ERP studies of transient radi- 
cals.” 

14 July. (C. A. Hutchison, Jr., chair- 
man): J. H. van der Waals, “Investiga- 
tion of phosphorescence of aromatic 
hydrocarbons by electron resonance”; 
G. W. Ludwig, “Study of impurities in 
semi-conductors by spin resonance.” 


Radiation Chemistry 


John L. Magee, chairman 
Ellison H. Taylor, vice chairman 


17 July. (W. M. Garrison, chair- 
man): M. Burton, “Present status of 
radiation chemistry.” (C. J. Hochanadel, 
chairman): F. §S. Dainton, “Radiation 
chemistry of water and aqueous sys- 
tems. Status of experimental work.” 

18 July. (P. J. Dyne, chairman): 
A. Kuppermann, “Radiation chemistry 
of water and aqueous systems. Status 
of theory.” (H. A. Schwarz, chairman): 
L. Dorfman, “Observation of inter- 
mediates in radiation chemistry.” 

19 July. (F. W. Lampe, chairman): 
“Impact processes and _ ion-molecule 
reactions” (speaker to be announced). 
(E. H. Taylor, chairman): contributed 
papers on recent work. 

20 July. (M. Magat, chairman): S. 
Lipsky, “Energy transfer.” (H. A. 
Dewhurst, chairman): A. Chapiro, 
“Radiation chemistry of polymeriza- 
tion.” 

21 July. (L. Wall, chairman): M. 
A. Golub, “Radiation chemistry of 
polymers.” 


Organic Reactions and Processes 


Harold E. Zaugg, chairman 
William A. Mosher, chairman-elect 


24 July. Erwin Klingsberg, “The 
1, 2-dithiolium cation: a new pseudoaro- 
matic system”; Stanley J. Cristol, “Re- 
actions, of anthracenes and dihydro- 
anthracenes.” 


24 MARCH 1961 


25 July. W. J. Puramer, L. A. Wall, 
J. E. Fearn, J. M. Antonucci, “Reac- 
tions of aromatic fluorocarbons”’; C. 
David Gutsche, “Intramolecular reac- 
tions of diazoalkanes”; G. A. Olah, 
“Newer methods and investigation of 
the mechanism of Friedel-Crafts type 
reactions.” 

26 July. Christian S. Rondestvedt, 
Jr., “The catalytic isomerization of m- 
dioxanes to f-alkoxy aldehydes”; R. H. 
Hasek, “Dialkylketenes”; Rolf Huisgen, 
“1, 3-Dipolar additions.” 

27 July. R. F. Heck and David S. 
Breslow, “The mechanism of the oxo 
reaction”; Hugh L. Dryden, Jr., Gayle 
M. Webber, Robert R. Burtner, John 
A. Cella, “The use of sodium in the 
birch reduction of aromatic com- 
pounds”; Norman H. Cromwell, “Poly- 
cyclic heterocyclic syntheses. Benza- 
cridines and indenoquinolines.” 

28 July. Robert L. Letsinger, “Orga- 
noboron-nitrogen compounds. Chemical 
and catalytic properties.” 


Steroids and Other Natural Products 
G. Biichi, chairman 


31 July-4 Aug. P. Beal, “Chemical 
modification of the corticosteroids”; K. 
Biemann, “Applications of mass spec- 
trometry in the determination of the 
structure of natural products”; L. 
Crombie, P. de Mayo (subjects to be 
announced); R. E. Ireland, “Syntheses 
in the terpene field”; E. Leete, “Recent 
developments in the biogenesis of nat- 
ural products”; N. Leonard, “The 
chemistry of triacanthine”; H. Musso, 
“Orcein, litmus, and some aspects of 
phenol oxidation”; K. Nakanishi (sub- 
ject to be announced); A. Patchett, “A 
new class of aldosterone antagonists”; 
H. Rapoport, H. Schmid, W. I. Taylor 
(subjects to be announced); H. Wasser- 
mann, “Bacterial pigments.” 


Statistics in Chemistry and 
Chemical Engineering 


Carl A. Bennett, chairman 
J. Stuart Hunter, vice chairman 


7 Aug. J. S. Hunter and Cuthbert 
Daniel, “Screening experiments for 
factors”; C. W. Dunnett, “Screening ex- 
periments for treatments.” 

8 Aug. J. W. Gorman and P. W. M. 
John, “Experiments with mixtures”; 
R. W. Sommers, “Critical factors in 
the selection of theoretical and empiri- 
cal models.” 

9 Aug. Rutherford Aris, “Chemical 
engineering applications of spectral 
analysis”; Gwilym M. Jenkins, “Spectral 
approach to industrial experimenta- 
tion.” 

10 Aug. A. J. Duncan, “Bulk sam- 
pling”; Edgar Anderson, “Semigraphi- 
cal methods of analysis.” 

11 Aug. Marvin Zelen, “Robustness 
of life testing procedures.” 


; Analytical .Chemistry 


Sidney Siggia, chairman 
Donald D. DeFord, vice chairman 


14 Aug. C. B. Murphy, “Differential 
thermal analysis”; D. J. Fraade, “Con- 
tinuous analysis.” 

15 Aug. I. Frankuchen, “The applica- 
tion of x-rays to structure determina- 
tion of organic materials”; L. S. Birks, 
“The electron probe.” 

16 Aug. H. Fischbach, J. W. Cook, 
L. L. Ramsey, “Analysis and food and 
drug regulations”; W. W. Bates, “Anal- 
ysis and composition of tobacco 
smoke.” 

17 Aug. J. E. Lovelock, “Electron 
affinity spectroscopy.” (This will be an 
open session.) 

18 Aug. G. A. Harlow, “New de- 
velopments in the determination of 
acids and bases.” 


Inorganic Chemistry 


H. M. Haendler, chairman 
M. L. Nielsen, vice chairman 


21 Aug. The metal-oxygen bond 
(D. C. Bradley, chairman): L. G. Sillen, 
“Metal-oxygen hydrolytic polymer sys- 
tems”; J. Lewis, “Magnetic interaction 
through M-O-M systems”; M. C. R. 
Symons, “Structure and reactivity of 
oxy-anions of transition metals”; C. C. 
Addison, “Covalent metal nitrates.” 

22 Aug. F. A. Cotton, “Metal-oxygen 
chelate complexes”; R. C. Mehrotra, 
“Metal alkoxides and metal carboxyl- 
ates”; P. J. Wheatley, “X-ray studies 
on alkali-metal alkoxides”; C. N. 
Caughlan, “X-ray studies on titanium 
alkoxides”; D. C. Bradley, “Structural 
aspects of metal oxide alkoxides.” 

23 Aug. Fluorine chemistry (K. Knox 
and R. W. Mason, cochairmen): C. P. 
Colburn, “Current developments in the 
nitrogen-fluorine field”; J. S. MacKen- 
zie, “New developments in oxygen- 
fluorine chemistry”; G. L. Goodman, 
“Electronic structure of metal hexa- 
fluorides”; M. Schmeisser (subject to 
be announced); F. Seel, “Coordination 
compounds of nitrogen and halogen 
fluorides”; E. L. Muetterties, “Stereo- 
chemistry of metal fluorides and their 
complexes.” 

24 Aug. R. D. Peacock, “Recent 
work on the fluorine compounds of the 
transition metals”; R. Hoppe, “Prepara- 
tion and crystal chemistry of some com- 
plex fluorides of the transition elements 
and the rare earths”; K. Knox, “Struc- 
tures and properties of some complex 
fluorides.” 

25 Aug. V. Gutmann, “Some molec- 
ular addition compounds and _ their 
reactions in solution”; R. Herber, “Ra- 
diochemical evidence for inorganic 
molecular complexes”; N. N. Green- 
wood, “Thermochemistry of molecular 
addition compounds.” 
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Adhesion 


Robert L. Patrick, chairman 
F. H. Wetzel, chairman-elect 


28 Aug. Turner Aifrey, “Bulk proper- 
ties of polymers and their effect on ad- 
hesion”; Edward J. Ripling, “Bulk 
properties of metals and their effect on 
adhesion.” 

29 Aug. Peter Debye, “Molecular 
forces and zero-point energies”; George 
G. Cocks, “The effect of molecular 
structure and shape on adhesion.” 

30 Aug. William C. Wake, “Rubber- 
textile adhesion.” Panel discussion: 
Fiber rubber adhesion (H. T. Patterson, 
Frank N. Kelley, M. W. Wilson). 

31 Aug. G. R. Sprengling, “Curing 
mechanisms of _ phenolic-elastomer 
blends”; Louis H. Sharpe, “Surface 
analysis by infrared—new techniques”; 
Charles Blaich, “Elastomeric properties 
in adhesion.” 

1 Sept. Leonard Suffredini, “Glass 
flake reinforcement and flaw theory.” 


Kimball Union Academy 


Lipide Metabolism 


Jules Hirsch, chairman 
Maurice Rapport, vice chairman 


12 June. (J. David Robertson, chair- 
man): V. Luzzati, “The structure of 
liquid-crystalline phases in association 
colloids: description of lipid-water sys- 
tems”; W. Stoeckenius, “The electron 
microscopy of lipid and _ lipoprotein 
structures.” (Sanford L. Palay, chair- 
man): Jack H. Schulman, “Physical 
chemistry of the absorption of emul- 
sions in living systems”; C. T. Ash- 
worth, “Cellular dynamics in intestinal 
absorption.” 

13 June. (E. B. Astwood, chairman): 
E. B. Astwood, “Pituitary hormones 
and fat mobilization”; T. M. Chalmers, 
“A lipid-mobilizing agent from human 
urine”; Daniel Rudman, “Studies on a 
lipid-mobilizing substance of the 
pituitary gland.” (James A. F. Steven- 
son, chairman): James A. F. Stevenson, 
“The hypothalamus and the regulation 
of energy and water exchange”; Irving 
L. Schwartz, “Chemoreceptor mecha- 
nisms in the regulation of food intake”; 
Albert F. Debons, “Brain and tissue 
distribution of gold thioglucose and 
gold thiomalate”; Donald C. Borg, 
“Some advantages and limitations of 
tadioactivation as a method for ele- 
mental analysis.” 

14 June. (E. C. Horning, chairman): 
Donald C. Damoth, “The fundamentals 
of mass spectrometric analysis”; Einar 
Stenhagen, “Mass spectrometric struc- 
ture determination of fatty acids”; C. 
A. Genge, “Application of mass spec- 
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trometry to lipid biochemistry.” (E. C. 
Horning, chairman): T. J. Filautt, 
“Structural analysis by means of high- 
resolution nuclear magnetic resonance”; 
C. Y. Hopkins, “The utility of nuclear 
magnetic resonance in the analysis of 
glycerides and fatty acids”; E. C. Horn- 
ing, “Gas chromatographic separations 
of steroids and related compounds.” 

15 June. (Lowell E. Hokin, chair- 
man): Lowell E. Hokin, “The phos- 
phatidic acid cycle and sodium trans- 
port”; R. A. Pieringer, “The biosyn- 
thesis of lysophosphatidic acids from 
monoglycerides and ATP”; C. G. Hug- 
gins, “Phosphorus metabolism in phos- 
pholipid and phosphatidopeptide as re- 
lated to denervation and supersensitivity 
in the submandibular salivary glands”; 
F. N. LeBaron: and George Hauser, 
“The metabolism and possible function- 
al role of brain phosphoinositides and 
their complexes with proteins.” (Leon- 
ard B. Kirschner and M. L. Karnovsky, 
special discussants.) 

16 June. (E. H. Ahrens, Jr., chair- 
man): John Senior, “Studies of fatty 
acid metabolism and absorption in the 
intestinal mucosa”; John M. Johnston, 
“Recent developments in the mecha- 
nism of the intestinal absorption of fatty 
acids.” 


Cell Structure and Metabolism 


Richard B. Roberts, chairman 
Thomas F. Anderson, vice chairman 


The Cytology of Bacteria and 
Other Microorganisms 

19 June. Structure of microorganisms 
(R. Williams, chairman): G. Chapman, 
A. Glauert (subjects to be announced). 
Structure of microorganism (contin- 
ued) (C. F. Robinow, chairman): E. 
S. Anderson, P. C. Fitz-James (sub- 
jects to be announced). 

20 June. The cell surface (T. F. An- 
derson, chairman): W. Weidel, G. Mac- 
cacaro (subjects to be announced). 
Radiation analysis of cell structure (E. 
C. Pollard, chairman): D. Billen, W. R. 


Guild, F. Hutchinson, J. W. Preiss 
(subjects to be announced). 
21 June. Autoradiographs, suicide 


(O. Maalge, chairman): F. Forro, M. 
Riley (subjects to be announced). Jso- 
lation of sub-cellular components (K. 
McQuillen, chairman): P. A. Alberts- 
son, D. Ezekial (subjects to be an- 
nounced). Role of cellular structures in 
synthesis (H. Chantrenne, chairman): 
R. J. Britten, J. P. Waller (subjects to 
be announced). Transport mechanisms 
(A. K. Solomon, chairman): A. Képés, 
S. G. Schultz (subjects to be an- 
nounced). 

23 June. Cell free systems (S. Spiegel- 
man, chairman): B. Hall, J. Hurwitz, 
D. Novelli (subjects to be announced). 


Physical Metallurgy 


Michael Bever, chairman 
W. D. Robertson, vice chairman 


Imperfections, Substructure, and 
Microstructure 

26 June. K. L. Moazed and G. M. 
Pound, “Field emission microscopy of 
metal crystal nucleation from the 
vapor”; C. Elbaum, “Substructures in 
crystals grown from the melt’; S. Weiss- 
mann, “Analysis of substructure—ex- 
periments and theory”; C. N. J. Wagner, 
“Analysis of defect structures in de- 
formed crystals.” 

27 June. P. B. Hirsch, “Dislocation 
distributions, flow stress, and harden- 
ing in face-centered cubic metals”; U. 
F. Kocks, “Special arrangements of 
dislocations in deformed face-centered 
cubic metals”; V. V. Damiano, “Dis- 
locations and substructures in zinc 


single crystals’; L. M. Clarebrough, | 


“Short-range order, point defects, and 
dislocations in alpha brass”; J. R. Patel 
and A. R. Chaudhuri, “Defect structure 
in dislocation-free crystals of silicon 
and germanium.” 

28 June. M. J. Marcinkowski, 
“Theory and direct observation of anti- 
phase domain boundaries and disloca- 
tions in ABs type superlattices”; J. S. 
Kirkaldy, “The thermodynamic basis 
of morphological development”; V. A. 
Phillips, “Electron microscopic obser- 
vations on the role of dislocations in 
precipitation”; H. I. Aaronson, “The 
role of interfacial structure in diffusion- 
al transformations.” 

29 June. M. Hillert, “Some theoreti- 
cal aspects of the formation of pro- 
eutectoid structures”; W. L. Grube and 
S. R. Rouze, “Growth studies of iso- 
thermal transformation structures of 
austenite by thermionic emission micro- 
scopy”; and W. S. Owen, “Structures 
produced by diffusionless transforma- 
tions.” 

30 June. J. E. Hilliard, “Quantita- 
tive electron transmission metallogra- 
phy”; M. J. Fraser, “Annealing twins 
and surface topography”; S. V. Rad- 
cliffe, “Products of transformations at 
high pressure.” 


Vitamins and Metabolism 


Harry P. Broquist, chairman 
James S. Dinning, vice chairman 


3 July. (K. Folkers, chairman): H. 
Weisbach, “The cobamide coenzymes”; 
Y. Kaziro and S. Ochoa, “The role of 
biotin and vitamin 3B. in propionic acid 
metabolism”; (E. Stadtman, discussant). 
(B. C. Johnson, chairman): J. C. 
Rabinowitz, “The role of vitamin By 
derivatives in CO:-pyruvate exchange 
reactions”; R. H. Abeles, “An intra- 
molecular oxidation-reduction requiring 
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a cobamide coenzyme”; (L. A. Manson, 
discussant). 

4 July. (T. H. Jukes, chairman): J. 
Buchanan, “A new derivative of tetra- 
hydrofolic acid as an intermediate in 
methionine biosynthesis”; L. Jaenicke, 
“Tetrahydrofolic acid and the biogene- 
sis of methionine”; (J. C. Rabinowitz, 
discussant). (G. Kidder, chairman): G. 
M. Brown, “The biosynthesis of folic 
acid” (S. Kirschfeld, discussant): G. 
Plaut, “The biosynthesis of riboflavin 
and certain pteridines.” 

5 July. (Chairman to be announced): 
F. L. Crane, “Benzoquinones in phos- 
phorylating electron transport systems”; 
GC. --H. Shunk, A. C." Page: or, KK. 


Folkers, “Studies in coenzyme Q, 
chromenols, and chromanols”; A. F. 
Brodie, ‘“Napthoquinone coenzymes 


and a napthochromanol intermediate 
in oxidative phosphorylation (bacteri- 
al).” (E. L. R. Stokstad, chairman): K. 
Schwarz, “On the mode of action of 
vitamin E”; S. R. Ames, “The present 
status of the vitamin A isomers”; J. E. 
Dowling, “The biological activity of 
vitamin A acid”; G. Wolf, “Vitamin A 
function in mucopolysaccharide and 
adrenal hormone biosynthesis.” 

6 July. (1. C. Gunsalus, chairman): 
L. O. Krampitz, “Mode of action of 
thiamine diphosphate”; Q. H. Gibson, 
“Study of the reaction mechanism of 
lipoyl dehydrogenase by rapid spectro- 
photometry”; D. R. Sanadi, “The role 
of lipoic acid and other disulfides in 
oxidative reactions.” (J. S. Dinning, 
chairman): B. Magasanik, “Control of 
purine nucleotide biosynthesis and inter- 
conversions”; L. Gorini, “Genetic and 
physiological aspects of the control of 
arginine biosynthesis.” 

7 July. (H. P. Sarett, chairman): N. 
Sloane, “Biological activity and chemi- 
cal properties of metabolites of para- 
aminobenzoic acid”; J. R. D. McCor- 
mick, “Biosynthesis of tetracyclines: 
cosynthetic factor I’; S. P. Mistry, 
“Amino acid incorporation and biotin 
deficiency.” 


Chemistry, Physiology, and 
Structure of Bones and Teeth 


William P. Norris, chairman 
Roy V. Talmadge, vice chairman 


10 July. Selected communications 
(Robert E. Rowland, chairman). Evolu- 
tion of bone as a tissue (Marshall R. 
Urist, chairman): Robert H. Denison, 
“The habitat of the earliest vertebrates’; 
Tor @rvig, “The skeleton of the earliest 
vertebrates.” 

11 July. Evolution of bone as a tis- 
sue (continued) (Marshall R. Urist, 
chairman): Alfred §. Romer, “Verte- 
brate paleontology”; T. Dale Stewart, 
“The last phase of human evolution.” 
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Vasculature and hemodynamics of 
bone (Robert B. Duthie, chairman): J. 
Trueta, “Anatomical considerations of 
circulation.” 

12 July. Vasculature and hemody- 
namics of bone (continued) (Robert B. 


Duthie, chairman): Donald A. Mc- 
Donald, “Hemodynamics of blood 
flow”; Friedrich Wassermann, “The 


problem of transport between blood 
and bone”; James B. Wray, “The 
response of periosteal vessels to certain 
vasomotor agents.” Physical and chem- 
ical reactions of bone mineral (William 
F. Neuman, chairman): John Strandh, 
“Microchemical studies on single Ha- 
versian systems.” 

13 July. Physical and chemical re- 
actions of bone mineral (continued) 
(William F. Neuman, chairman): Eu- 
bert J. Daniel, “Histochemical and 
electron-optical analyses of calcifying 
systems: part 1, embryogenesis; part 2, 
maturation”; Howard M. Myers, “Ab- 
sorption of water and alizarin on apa- 
tites’; Aaron S. Posner, “Hydrogen 
bonding in apatites.” Defects in min- 
eralization and in mineral reserve (Rob- 
ert P. Heaney, chairman): Robert 
Steendijk, “Observations on calcifica- 
tion in vivo as affected by intravenous 
administration of inorganic phosphate”; 
Leo Lutwak, “Osteoporosis and _ its 
treatment, as evaluated by calcium-45.” 

14 July. Defects in mineralization 
and mineral reserve (continued) (Rob- 
ert P. Heaney, chairman): Jenifer 
Jowsey, “The structure of bone in rela- 
tion to age and osteoporosis”; Eugene 
Eisenberg, “Bone formation and me- 
tabolism in relation to osteoporosis and 
the aging process.” 


Organic Coatings 


G. G. Schurr, chairman 
R. R. Myers, vice chairman 


17 July. R. D. Andrews, “Structural 
analysis of polymers by stress bire- 
fringence measurements”; T. L. Smith, 
“Mechanical properties of polymers.” 

18 July. E. G. Bell, “Dialysis tech- 
niques for study of emulsifier transport 
phenomena in latex”; E. R. Moore, 
“Relations between structure and prop- 
erties in water-thinned alkyd systems.” 

19 July. J. G. Brodnyan, “Mecha- 
nism of emulsion polymerization and 
particle size distribution functions”; R. 
F. Fischer, “Cross-linked polyesters 
from allyl glycidyl ether and maleic 
anhydride.” 

20 July. F. W. Hobden, “The me- 
chanism of the formation of bloom on 
paint surfaces”; J. S. Mackie, “The 
weathering of paints—an_ electron 
microscopic investigation.” 

21 July. R. J. Fahl, “Optical proper- 
ties of pigmented films.” 


Chemistry at Interfaces 


R. A. Beebe, chairman 
L. E. Copeland, vice chairman 


24 July. Monolayers on liquids and 
in biological interfaces (George L. 
Gaines, Jr., chairman): Norman L. 
Gershfeld, “The interaction of drugs 
with model systems”; R. F. Robertson, 
“Isotopic halogen exchange in uni- 
molecular films at the air-water inter- 
face”; Hans J. Trurnit, “IntraceMular 
membranes in relation to photosyn- 
thesis.” 

25 July. Capillarity (James C. Mel- 
rose, chairman): F. P. Buff, “The mo- 
lecular foundations of the theory of 
capillarity”; L. E. Scriven, “Dynamics 
of fluid interfaces”; R. E. Johnson, Jr., 
“Wettability theory and practice”; B. 
V. Derjaguin, “The capillary effects of 
the second kind.” 

26 July. Physical adsorption (Stephen 
Brunauer, chairman): Peter Cannon, 
“The effects of adsorbed vapors on dis- 
locations and the mechanical properties 
of solids”; G. L. Kington, “Some ther- 
modynamic aspects of adsorption in 
porous solids”; J. H. deBoer, “Physical 
adsorption as a tool for the investigation 
of the sizes and natures of surfaces.” 

27 July. Chemisorption (Carl H. Am- 
berg, chairman): P. A. Redhead, 
“Chemisorption of diatomic gases on 
tungsten”; P. J. Lucchesi, “The infra- 
red spectra of acetylene and acetylene 
derivatives adsorbed on alumina and 
silica”; B. M. W. Trapnell, “Mecha- 
nisms of chemisorption.” 

(Additional speakers and discussions 
to be announced.) 


Solid-State Studies in Ceramics 


L. Himmel, chairman 
J. Selsing, vice chairman 
Transport Properties 

31 July. F. J. Morin, “The electrical 
behavior of halides, oxides, and sul- 
fides of the transition metals”; D. H. 
Whitmore, “The semiconducting prop- 
erties of transition metal oxides.” 

1 Aug. H. P. R. Frederickse, “The 
properties of electrons in rutile”; E. E. 
Kohnke, “Electrical and optical prop- 
erties of stannic oxide crystals”; S. P. 
Mitoff, “Electronic and ionic conduc- 
tivity in magnesium oxide crystals.” 

2 Aug. C. J. Kevane, “Electrical 
properties of rare earth oxides”; S. 
Kurnick, “Transport processes in rare 
earth sulfides”; R. Heikes, “Transport 
phenomena in oxide systems.” 

3 Aug. J. A. Cape, “High tempera- 
ture thermal properties of refractory 
materials”; G. Gody, “Thermal con- 
ductivity of semiconducting materials 
at high temperatures”; W. R. Riedel, 
“Project Mohole.” 
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4 Aug. H. Schmalzried, “Disorder 
and diffusion in phases with spinel 
structure”; R. J. Charles, “Polarization 
and diffusion in glass.” 


Toxicology and Safety Evaluations 


Frank R. Blood, chairman 
C. Boyd Shaffer, vice chairman 


7 Aug. (David W. Fassett, chairman): 
J. M. Coon, “Safety evaluations using 
humans”; M. L. Keplinger, “The eval- 
uation of toxic materials using hu- 
mans”; T. B. Clarkson, “The pigeon as 
an experimental animal”; Martin Ross, 
“Spontaneous diseases in animals.” 

8 Aug. (Jack Frawley, chairman): R. 
B. March, “Metabolism of organophos- 
phorus pesticides”; W. J. Hayes, Jr., 
“Metabolism of chlorinated hydrocar- 
bon insecticides in mammals.” (Joseph 
Treon, chairman): M. R. Zavon, “In- 
terpretation of animal toxicity data in 
human safety evaluation of pesticides”; 
B. R. Zeitlin, “Use of radioactive glu- 
cose for screening of potential toxi- 
cants.” 

9 Aug. (C. Boyd Shaffer, chairman): 
Philippe Shubik, “Evaluation of car- 
cinogenic effect of food additives”; J. 
A. Miller, “A new metabolic approach 
in the study of carcinogenic amines.” 
(J. Siegel, chairman): W. L. Anderson, 
“The chemical phase of air pollution 
in confined spaces”; W. E. McCon- 
naughey, “Engineering aspects of at- 
mosphere control.” 

10 Aug. (F. H. Snyder, chairman): 
J. H. Draize, “Appraisal of the safety 
of substances applied topically to skin 
and mucous membranes”; A. M. Klig- 
man, “Predictive methods for recog- 
nizing cutaneous allergens and _irri- 
tants”; W. Lammers, “Discussion of the 
margarine additive intoxication.” (P. 
E. Johnson, chairman): W. J. Darby, 
“Food additives as an international 
problem.” 

Il Aug. (A. J. Lehman, chairman): 
R. A. Gessert, “Drug evaluation for 
veterinary use”; H. M. Peck, “Drug 
interaction and safety evaluation.” 


Chemistry and Physics of Solids 


Walter Kohn, chairman 
Charles P. Slichter, vice chairman 
New Theoretical Viewpoints and 

Their Experimental Significance 


14 Aug. Introductory session: W. 
Kohn and D. Pines. J. M. Luttinger and 
B. Pippard, “The normal metal.” 

15 Aug. R. A. Ferrell and J. Friedel, 
“The normal metal” (continued); J. 
Bardeen and M. Tinkham, “Supercon- 
ductivity.” 

16 Aug. F. Keffer, H. Suhl, B. Mat- 
thias, “Magnetism”; R. Kubo and B. 
Lax, “Transport phenomena.” 
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17 Aug. F. J. Morin and a speaker 
to be announced, “Insulators”; J. C. 
Phillips and C. P. Slichter, “New one 
electron theories.” 

18 Aug. Concluding discussion: P. 
W. Anderson and C. Herring. 


Photonuclear Reactions 


James E. Leiss, chairman 
Peter T. Demos, vice chairman 


21-25 Aug. Photon-induced reac- 
tions: “Survey of present experiment 
knowledge of photon-induced reac- 
tions”; “Sum rules for photon-induced 
reactions”; “Theories of photo-nuclear 
reactions”; “Final states in the nuclear 
photo effect”; “Inelastic particle scatter- 
ing”; Theory of coulomb excitation in 
the medium energy range”; “Electron- 
induced reactions”; “Nuclear excitation 
by heavy particle coulomb scattering.” 


High-Temperature Chemistry: Molten Salts 


Dieter Gruen, chairman 
John Corbett, vice chairman 


28 Aug. Structural models (J. O’M. 
Bockris, chairman): J. O’M. Bockris, 
“Models for fused salts”; H. Eyring 
and D. Ree, “Significant structure 
theory of fused salts’; A. R. Ubbe- 
lohde, “Quasi-crystalline and other 
models for fused salts’; H. Bloom, 
“Structure of molten binary mixtures of 
alkali halides with cadmium halides.” 
Transport properties (B. R. Sundheim, 
chairman): B. R. Sundheim, “Trans- 
port properties in fused salts”; J. Katz, 
“Statistical mechanics of transport 
processes”; F. Collins, “Diffusion in 
fused salts.” 

29 Aug. Transport properties (con- 
tinued) (R. W. Laity, chairman): R. W. 
Laity, “Diffusion in fused salts”; S. 
Bruckenstein, “Diffusion coefficients 
and heats of activation for diffusion 
from chronopotentiometric studies in 
fused salts”; S. W. Mayer, “Structural 
studies in polymeric sodium metaphos- 
phate melts.” Thermodynamic properties 
(O. J. Kleppa, chairman): H. Reiss, 
“Aspects of the statistical mechanics of 
fused salts’; H. Flood, “Thermody- 
namics and structure of fused salts”; 
O. J. Kleppa, “Reaction calorimetry in 
fused salt mixtures”; S. Cantor, “Cryos- 
copy in sodium fluoride.” 

30 Aug. Electrode processes and elec- 
trochemistry (M. Blander, chairman): 
J. O’M. Bockris, “The mechanisms of 
electrodeposition in fused salts: a) 
Charge transfer to complexes, b) Mech- 
anisms of the formation of dendritic 
deposits”; J. Braunstein, “EMF 
measurements with silver-solid silver 
halide electrodes in molten nitrates”; 
M. Blander, “Interpretation and evalu- 
ation of higher association constants 





from EMF data”; C. H. Liu, “Electro- 
chemistry in molten sulfates and in low 
melting halides.” Spectroscopy (M. A. 
Bredig, chairman): F. H. Stillinger, 
“Theory of radial distribution functions 
of fused salts”; J. Zarzycki, “Magnetic 
rotatory polarization”; H. Levy, “X-ray 
and neutron diffraction studies”; L. S. 
Singer, “Electron spin resonance.” 

31 Aug. Spectroscopy (G. P. Smith, 
chairman): G. Janz, “Raman spectra 
and the structure of fused salts”; G. P. 
Smith, “Charge transfer spectra in 
fused salts’; Gordon Goodman, “The 
possible uses of ligand field theory in 
studies of fused salts.” Metal-molten 
salt systems (J. Corbett, chairman): M. 
Bredig, “Electrical conductivities in a 
variety of metal-molten halide systems”; 
J. Corbett, “Metal-metal iodide solu- 
tions for the lighter lanthanides”; N. 
Nachtrieb, “Magnetic susceptibility 
measurements on the Bi—BiCls and the 


Cd-CdClz molten systems”; S. Yosim, 


“Electrochemical properties of bismuth- 
bismuth trihalide solutions”; J. W. 
Tomlinson, “Recent work on metal- 
metal halide systems.” 

1 Sept. Advances in technology (R. 
Steunenberg, chairman): W. Grimes, 
“Molten fluoride systems as fuels and 
blankets for nuclear reactors”; R. C. 
Werner, “Fused salts in regenerative 
fuel cells’; T. A. Henrie and D. H. 
Baker, Jr., “Some theoretical and prac- 
tical aspects of fused salt electrolysis of 
reactive metals.” 


Tilton School 


Ion Exchange 


Harold F. Walton, chairman 
Robert M. Wheaton, vice chairman 


26 June. Complex ions: H. P. Gregor, 
“Polyelectrolyte-metal complexes”; F. 
Helfferich, “Ligand exchange”; Y. Mar- 
cus, “Anion exchange specificity for 
metal complexes”; D. W. Margerum, 
“Kinetics of ion exchange diffusion and 
coordination reactions.” 

27 June. Complex ions, thermody- 
namics: W. Riemann, III, “Kinetics of 
chelating resins”; C. E. Wymore, 
“Resins as desiccants”; D. H. Freeman 
and G. Scatchard, “Swelling of resins 
studied photomicrographically”; D. 
Reichenberg, “Exchange distributions 
with partially sulfonated polystyrenes”; 
O. D. Bonner, ‘Model compounds for 
ion exchange.” 

28 June. Membranes: R. Schlégl, 
“Onsager coefficients in membrane 
transport”; W. Juda, “Applications of 
ion exchange membranes”; K. W. Chen, 
“Water desalting by membranes”; Y. 
Tsunoda and M. Seko, “Water desalting 
by membranes.” 
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29 June. Special exchangers, column 
separations: R. Kunin, “Porous resins”; 
S. Lindenbaum, “Liquid ion exchang- 
ers”; W. J. Sloan, “Computers in 
column problems”; P. B. Hamilton, 
“Amino-acid separations.” 

30 June. Panel discussion: Important 
unsolved problems in ion exchange 
(G. E. Boyd and D. Reichenberg, chair- 
men). 


Chemistry of Carbohydrates 
3-7 July. (Program to be announced.) 


Chemistry and Metallurgy 
of Semiconductors 
A Rosenberg, chairman 
P. Egli, vice chairman 


10 July, Epitaxial crystal growth: A. 
P. Hale, “Vacuum deposition of silicon 
layers’; T. Renner, “Preparation of 
III—V compounds by vapor deposition”; 
V. J. Lyons, “Vapor growth of gallium 
arsenide”; P. I. Pollak, “Vapor phase 
growth of silicon crystals.” 

11 July. Crystal growth at high pres- 
sures: W. V. Wright, “Moderately high 
pressures”; R. H. Wentorf, “Ultra high 
pressures.” Thermodynamics: M. B. 
Bever, “Properties of compound semi- 
conductors”; W. Tiller, “Obtaining 
phase diagrams through controlled 
solidification,” 

12 July. Chemical bonds and electron 
energy bands: C. H. L. Goodman, A. 
J. Cornish, “Empirical relations be- 
tween electrical properties and com- 
position”; J. C. Slater and P. O. Lowdin, 
“Theoretical relationships.” 

13 July. Organic conductors: D. Fox, 
“Mechanisms”; M. I. Pope, “Phe- 
nomena.” 

14 July. Electroluminescence: E. E. 
Loebner, “Mechanisms”; 
“Phenomena.” 


Microbiological Deterioration 


James W. Clapp, chairman 
Arthur M. Kaplan, vice chairman 


17 July. Newer developments in in- 
dustrial preservations (Charles C. Yea- 
ger, chairman): Richard C. Ross, “The 
microbiology of oil paints”; Robert L. 
Johnson, “Synthetic latex preservation.” 
Microorganisms and hydrocarbons (Ray 
C. Allred, chairman): J. B. Davis, “‘Oxi- 
dation of alkyl-substituted cyclic hydro- 
carbons”; John O. Harris, “Oxidation 
of alphaltic hydrocarbons”; Ray C.:All- 
red, “Oxidation of sulfonated alkylben- 
zenes.” 

18 July. Mechanisms of action of bio- 
cides (Robert E. Deems and Philip N. 
Gordon, cochairmen): Adrien Albert, 
“The physics and chemistry of fungici- 
dal and bactericidal action”; J. L. 
Strominger, “Antibiotics as inhibitors of 
bacterial cell wall synthesis”; M. W. 
Allen, “Mechanism of action of nemato- 
cides”; A. S. Crafts, “Mechanism of ac- 
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tion. of herbicides”; Saul Rich, “Future 
trends in the chemical control of micro- 
organisms.” 

19 July. Spore germination and phy- 
siology (Z. John Ordal, chairman): 
Hillel S. Levinson, “Bacterial spores”; 
S. G. Knight, “Fungal spores.” Genetics 
and the control of microorganisms 
(Harold H. Smith, chairman): L. S. 
Baron, “Genotypic, phenotypic, and en- 
vironmental effects of genetic transfer 
mechanisms in microorganisms”; Ellis 
Engelsberg, “Mutation to sensitivity to 
carbohydrate inhibition.” 

20 July. Degradation of cellulose at 
the enzymic level (R. C. Quittenton, 
chairman): D. R. Whitaker, G. Halli- 
well (subjects to be announced). 
Microbiology of stored grains (Robert 


L. . Johnson, chairman): Clyde M. 
Christiansen, “Industrious fungi.” 

21 July. Summary and open discus- 
sion of the week’s papers and their im- 
plications (Adrien Albert, chairman 
and discussion leader). 


Biochemistry and Agriculture 


James L. Liverman, cochairman 
Frank L. Stark, Jr., cochairman 


24 July. The role of cobalt in growth 
processes (James L. Liverman, chair- 
man): Harold Evans, “Cobalt in plant 
nutrition”; Frank Salisbury, “Cobalt in 
photomorphogenic responses’; Lars 
Loercher, “Metabolic aspects of cobalt 
action”; Horace A. Barker, “Role of 
vitamin By in biochemical processes”; 
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Gunther Eichorn, “Chelation in biologi- 
cal phenomena.” 

25 July. Progress in phenoxy herbi- 
cides (John B. Hanson, chairman): Cor- 
win Hansch, “Relation of structure to 
activity” (A); Donald G. Crosby, “Re- 
lation of structure to activity” (B); J. L. 
Key, “Penetration and translocation”; 
Michael K. Bach, “Metabolism of the 
herbicides in plants’; J. B. Hanson, 
“Effects on the cytoplasm of plants.” 

26 July. Biochemistry and_ structure 
of the plant cell wall (A. C. Neish, 
chairman): S. T. Bayley, “The structure 
of the plant cell wall and its develop- 
ment’; Peter Albersheim, ““The metab- 
olism of pectic substances”; J. R. Col- 
vin, “The mechanism of formation of 
cellulose fibrils’; M. B. Perry, “Biogen- 
esis of carbohydrates”; H. S. Stafford, 
“Problems in lignification.” 

27 July. New aspects of plant disease 
control (Donald G. Crosby, chairman) : 
Arthur Kelman, “Pectinolytic and cellu- 
lolytic enzymes in plant disease”; H. H. 
Flor, ‘“Host-parasite relationships in 
plant disease”; Ernest Jaworski, “Gene- 
tic and antigenic relationships in plant 
disease.” Role and mission of the Presi- 
dent’s Science Advisory Boards. 

28 July. New developments in insect 
control procedures (Frank L. Stark, Jr., 
Martin Jacobson, “Insect 
sex attractants in survey and control 
procedures”; L. D. Christenson, “Prom- 
ising new approaches to insect control 
and eradication’; R. C. Von Borstel, 
“Genetic methods for insect control.” 


Electrodeposition 


Martin S. Frant, cochairman 
Walter R. Meyer, cochairman 


31 July. The mechanism of elec- 
trodeposition (W. R. Meyer, chairman): 
N. B. Hackerman, “Nature and kine- 
tics of discharge species at the electrode 
surface”; P. Delahay and D. Mohilner, 
“Metal deposition: double layer effects 
and investigation of fast discharge pro- 
cesses.” The mechanism of electrode- 
position (continued) (E. Saubestre, 
chairman): J. O’M. Bockris, “Rate-de- 
termining steps and paths in the elec- 
trodeposition and electrodissolution of 
thin metallic layers”; J. O’M. Bockris, 


| D. Drazic, H. Kitz, “Transient phe- 





nomena at the iron-solution interface, 
and the mechanism of the deposition 
and dissolution of iron.” 

1 Aug. The mechanism of electro- 
deposition (continued) (N. Hackerman, 
chairman): R. G. Barradas and B. E. 
Conway, “Electrochemical adsorption 
heterocyclic bases and ionic deriva- 
tives.” Late papers and general discus- 
sion on mechanisms. Addition agents 
in electrodeposition (O. Kardos, chair- 
man): H. Brown, “The role and struc- 
ture of addition agents in electroplating, 
with special reference to nickel’; D. 
Trivich, “Some aspects of brightener ac- 


SCIENCE, VOL. 133 

















24 Mé 












What could be simpler or cleaner? 
Just lift the seat to the desired 
height. No dirty knobs, wheels 
or tools to handle. The Ajustrite 
patented adjusting mechanism is 
the reason hundreds of thousands 
of Ajustrite Chairs and Stools 
are in service today. It’s the 
oldest, the simplest, the fastest. 
And the most  trouble-free— 
that’s why we guarantee it for 
10 years! 





cit FREE sca od 

igation. Prove to ‘i 
soe self the Ajustrite rode 
Grsotnies in utility, . 
comfort and econom y. 





Drafting 
RUC-2230 





agustRirs AJUSTO EQUIPMENT CO. | 
- CHAIRS ... STOOLS Bowling Green, Ohio 





Dehydrated 
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DIFCO 





The utmost in efficiency and economy in the 
bacteriological laboratory is realized through use 
of Dehydrated Culture Media, Difco. 


Convenience—any medium can be instantly prepared. 
Stability—media can be kept without deterioration. 
Availability—each medium is instantly available. 
Completeness—no additional ingredients are required. 
Uniformity—successive lots are identical. 
Comparability—dependable, comparative studies are 
possible in widely separated laboratories over long 


periods of time when standardized Difco Products 
are employed. 
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fluorescence : 
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gels 
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DEVELOPMENT OF CONTRACTILE TISSUE 


... check the important 


features of the new 2nd 


edition of Hickman 
INTEGRATED 
PRINCIPLES 

OF ZOOLOGY 





®@ It integrates the latest zoological concepts | 
into a comprehensive picture of animal life | 


covering comparative structure, physiology 
and natural history. 


® It is the only general introductory textbook 
which ties animal groups together by means 
of introductory summaries which show the 
biological contributions each group makes 
to the unfolding of the evolutionary blue- 
print. 


It has by far the most complete historical 
account of animal life science available in 
any general introductory textbook. In addi- 
tion, the entire manuscript has been re- 
viewed by regional specialists. 


It illustrates all concepts with many new, 
clearly labeled drawings and photographs 
of living animals that excite student in- 
terest. 

® It explains the latest concepts in the major 
fields of zoology, such as evolution, ge- 
netics, animal behavior and molecular 
biology. 

By CLEVELAND P. HICKMAN, Ph.D., Professor 

and Head of the Department of Zoology, De- 

Pauw University, Greencastle, Ind. Ready in 


April. 2nd edition, approx. 850 pages, 634” x 
te 639 illustrations. About $7.75. 


Gladly Sent to Teachers of College | 


Level Courses for Consideration 
As a Text! 


The 
C. V. MOSBY 
Company 


3207 Washington Boulevard 
St. Louis 3, Missouri 





IDEAL 


FOR RAPID REPETITIVE 
WEIGHING OF 
MINUTE MASSES 











SAUTER Bthaiet 
PRECISION MICRO-BALANCE 


COMPLETELY FRICTION-FREE—Al! knife edges, pivots 
and bearing surfaces are eliminated by the Sauter 
patented suspension system... reduces inertia to 
an infinitesimal point. 
? 

EXCLUSIVE—NO COUNTERWEIGHTS FOR PANS — Pans 
of given capacity are uniform in shape and weight 

. completely interchangeable, readily preloaded 
outside the balance. Unique construction makes 
loading round bottom pans easy . . . pan can’t roll 
over. 

e 

The Sauter #180 provides unmatched conve- 
nience and accuracy in weighing any type minute 
mass: fibres, filaments, threads, tissues, pow- 
ders, liquids, pellets, and countless other sub- 
miniature objects. It is widely used in scientific 
research, as well as product control in many 
industries including paint, pharmaceutical, 
medical, paper, etc. This balance re- 
quires no weights. It is air damped, shock- 
resistant, and unaffected by even the most 
sudden changes in temperature. 
Capacities — 1 mg to 124% grams direct reading 
Levy 1 microgram up. Anti-parallax device. 

’ wide, 8” deep, 14” high. — 10 Ibs. 





No. 181 —For measuring} No. 182 —_ Enlarged 
fibre, filament, thread. lower housing for ease 
in handling bulky mass, 
subminiature components, 
etc. 

Illustrated Literature on Request 


AUGUST SAUTER 


OF NEW YORK, INC. 
866 WILLIS AVENUE 








| ALBERTSON. L. 1., N. Y. 
Ploneer 6-0254 
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tion”; S. E. Beacom, “Leveling in bright 
nickel deposits.” 

2 Aug. The effect of structure on 
properties: A) Basis metal structure (A. 
Brenner, chairman): H.  Leidheiser, 
“Nickelplating on copper single crys- 
tals’; M. H. Jones, “Effect of substrate 
metallurgy.” B) Coating metal struc- 
ture (A. Brenner, chairman): H. J. 
Read, “Plastic properties of electro- 
deposits”; A. M. Max, “Stress in elec- 
trodeposits.” 

3 Aug. Electrodeposition of alloys 
(F. A. Lowenheim, chairman): M. L. 
Holt, ‘“Electrodeposition of alloys of 
some of the transition metals’; H. Ko- 
retzky, “Current research on electro- 
deposited thin magnetic films. A critical 
survey”; I. Wolf, “Factors affecting 
magnetic properties of  iron-nickel 
films.” Electrodeposition on unusual 
substrates (H. B. Linford, chairman): 
D. R. Turner, “Metal deposition on 
semiconductors”; E. Saubestre, “Plating 
on unusual metals.” 

4 Aug. Current problems in the utili- 
zation of plated coatings (N. Murphy, 
chairman): M. Frant, “Electrodeposited 
metals as electrical contacts”; F. A. 
Lowenheim, “Solderability of plated 
metals”; C. Levy, “Electro-deposited 
coatings for high temperature applica- 
tions.” 


Electrical and Relaxation Processes 
in Glass 


R. J. Charles, chairman 
N. J. Kreidl, vice chairman 


7 Aug. Electrical conduction and po- 
larization (R. J. Charles, chairman): ing J 
H. E. Taylor, “The dielectric relaxation P 


of glass due to the movement of alkali opens new vistas 


ions”; J. I. Isard, “Electrical conduction 
in glasses.” (N. J. Kreidl, chairman): 


A. E. Owen, “Comparison of conduc- in graphic 


tion and relaxation processes in glass.” ; F 
8 Aug. P. M. Sutton, “Space charge inte rp retation and teaching 
and. electrode polarization”; R. J. 
Charles, “A defect model of diffusion 
in glass.” Alkali ion mobility (F. M. 
Ernsberger, . chairman): o.. Abe, On Stress parts of a preparation ... combine separated details .. 
4 ss shaper oe eaten rae oe Bien observe and draw various layers of the object, one at a time... 
arate ‘ The electrochemical properties secure a facsimile or enlarged illustration of the microscope 
of CABOD:SORSRINS glass electrodes and picture-without impairing normal operator comfort. Add these and 
the atomic basis of their cation discrim- other capabilities to those inherent in the basic instrument with 











ination.” ; : 

— its many accessories and attachments for all types of observation. 
9 Aug. R. J. Ryder, “Internal friction . seh 

of alkali silicate glasses”; I. I. Kitaigor- | Can any other microscope offer more versatility, precision and 

odskii, (subject to be announced). Glass adaptability than the Wild: M-20? Your own evaluation of this 

structure and the liquid state (A. B. great instrument will provide the answer. 

Bestul, chairman): D. Turnbull, “The : 

glass transition.” Write for Booklet M-20d 


10 Aug. P. D. Bray, “Nuclear mag- 
netic sascagepageye >ismeen of ee structure “The FIRST name in a complete line of Surveying Instruments, 
of glass ; M. Aslanova, ‘Structure and Photogrammetric Equipment and Microscopes. 
properties of glass fibers”; T. A. Lito- 
vitz, “Structural relaxation in liquids 
(molten glasses) .” 

11 Aug. Discussions and business 
meeting. 


WILD HEERBRUGG INSTRUMENTS, INC. 
PORT WASHINGTON, NEW VORK 
Full In Canada: Wild of Canada Ltd., 

- Factory Services | 157 Maclaren St., Ottawa, Ontario. 





HEERBRUGG 
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For laboratories where 
water pressure is low 
or uneven ... on up- 
per floors of tall build- 
ings ...in rural or un- 
developed areas... 

USE THE 
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HAZARD 


of inadequate or fluctuating water 
pressure which can mean the loss 
of valuable time and material... 


NEW Buchler 


WATER BOOSTER 


and HOLDS PRESSURE AT 40 psi 


Provides 2 Independent and Powerful Aspirators 


Noiseless in operation—continuous duty—needs 
no maintenance or replacement parts 


Can be installed without any plumbing or build- 
ing alterations 


Complete with overload-protected 1/3 HP, 
single-phase, induction-type motor, 
turbine, stainless-steel water reservoir 
tank, 2 polyethylene water aspirators. 16” 
long, 10” wide, 23” high. For 110-115V 


60 cy only. ‘9 49 00 


water 


Request Bulletin $2-9000 
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514 West 147th Street, New York 31, N. Y. 


ADirondack 4-2626 




















solution 
for every 
glassware cleaning problem! 


* in V3% to V2% solution—is safe, effec- 
tive, economical ® dissolves blood, tissue 
mucus and other soil on immersion alone 
* will not etch glass, rust metal, harm 
plastics ® specifically formulated for lab- 
oratory oi 5 hospital use 


Costs just a few pennies per gallon 


Technical Brochure and Samples Avail- 
able on Request. 


hb Sc 


MEINECKE & CO.,INC. €\73: 


225 Varick Street, New York 14“ 
904 








PARR Apparatus 
for reactions ct elevated 
pressures and temperatures 





has innumerable uses for catalytic hydro- 
genation, alkylation, hydrolysis, polymer- 
ization, sulfonation and other applications 
requiring pressures to 1000 psig. and 
temperatures to 350 C. 


Reactions are conducted in interchange- 
able 1 and 2 liter, stirrer-type bombs 
with all wetted parts made of T316 stain- 
less steel, Monel, Nickel, Hastelloy B or C, 
Carpenter 20 and other corrosion resist- 
ant alloys. Internal cooling coils, glass 
liners and other ies are availabl 


Ask for Specification 4500 





INSTRUMENT COMPANY 
MOLINE, ILLINOIS 








The PARR Series 4500 pressure reactor . 





Humid Tropics Vegetation 


As a contribution toward the 
UNESCO Humid Tropics Programme, 
a group of scientists representing a num- 
ber of fields came together from 14 to 
20 September 1960, at Goroka, Terri- 
tory of New Guinea, for a symposium 
on “The Impact of Man on the Vegeia- 
tion of the Humid Tropics.” Most of 
the participants were from southeast 
Asia and Australia and intermediate 
areas, but one, E. J. H. Corner, was 
from England and two, J. M. Blaut and 
F. R. Fosberg, were from the United 
States. The UNESCO Southeast Asia 
Science Cooperation Office and the Ad- 
ministration of the Territory of New 
Guinea cooperated in the enterprise, 
and the principal credit for superb local 
arrangements goes to John Womersley, 
of the Division of Botany, Lae, New 
Guinea. 

The attention of the symposium was 
largely directed to the effects of the 
activities of man prior to the era of 
the chain saw and bulldozer. Goroka, 
in the middle of a vast area changed in 
prehistoric time from rain forest to 
grassland and cultivation by people 
who did not even have metal imple- 
ments, was a truly appropriate place 
for discussion of such a subject. One 
had only to look out the window to see 
illustrations of what was being dis- 
cussed. Present were literate represent- 
atives of peoples who, in 1930, had not 
yet seen a white man. Many of the par- 
ticipants and observers were members 
of the Administration of the Trust Ter- 
ritory of New Guinea. who deal daily 
with the matters under discussion. These 
factors gave a sense of reality that such 
conferences seldom have. 

After a formal opening by J. T. 
Gunther, Assistant Administrator of 
the Territory, and discussion of the 
physical and human background, the 
subject was handled under seven broad 
headings, much more attention being 
given to the anthropological, social, 
and economic aspects than is indicated 
by the symposium title. (i) Considera- 
tion of the effect of selection and culti- 
vation of food plants brought out that 
the exploitation of wild plants leads 
imperceptibly to cultivation, that wild 
species are changed by selection result- 
ing in cultigens which may replace 
their wild ancestors, that the principal 
effect of food gathering on the forest 
is to increase the proportion of trees 
with edible fruits, and that gardening 
has far greater effect than this on the 
vegetation. (ii) The use of fire by early 
man, whether to get rid of debris, to 
destroy the forest because of its “nuis- 
ance value,” to aid in hunting, or mere- 
ly for fun, has been one of the strongest 
influences on vegetation and has played 
a large part in converting vast areas in 
| the tropics from rain forest to grass and 
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Automatic Protein. 


Bale Ae) w 


Peptide Analyses 


(Either Individual Samples or Column Effluent) 





Quantitate... 


Total Nitrogen by Kjeldahl 
Total Protein by Biuret 


Total Protein by Folin—Ciocalteau 
(Lowry modification) 


Amino Groups by Ninhydrin 
Tyrosine by Folin—Ciocalteau 
Histidine by Pauly Diazo Reaction 
Arginine by Sakaguchi 

Glutamic Acid by Decarboxylase 
Lysine by Decarboxylase 


Albumin by HABA Dye 
[2-(4’ hydroxyazobenzene) benzoic acid] 


Analyze... 


Biological Fluids directly 


Effluent from DEAE or Resin Chromatographic 
Column 


Effluent from Poraeth Electrophoretic Column 
Electrophoretic Starch Block Fractions 
Electrophoretic Paper Chromatogram Segments 
Check point stages in Protein Fractionation 


Counter Current Distributions 


with thee TECHNICOWN® 


Pui adv tee . 


Any or all of these determinations may be run on the same 
AutoAnalyzer: Takes only two minutes to change from 
one type of analysis to another. Any combination may 
be run simultaneously from the same sample by adding 
additional standard AutoAnalyzer modules. The response 
time is such that most of the analyses may be run at 40 
samples per hour. 


for information, Select area of interest and write to 


TECHNICON CHROMATOGRAPHY CORP. 
42 RESEARCH PARK « CHAUNCEY, NEW YORK 
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HIGH VACUUM VALVES 





GLOBE TYPE 
VACUUM VALVES 


Of advanced design, these Se- 
ries BB Valves are preferred 
for application with brazed or 
soldered manifolding. Bellows 
assembly easily removed for 
cleaning without disturbing con- 
nections. Sizes 1” to 3’—mecnual 
and air operated models. 


Write for Bulletin 3421.1A 
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BRONZE BELLOWS SEALED 
VACUUM VALVES 
Widely used at low absolute pres- 
sures developed by KINNEY Me- 
chanical High Vacuum Pumps. 
All bronze with Vacuum tight 
bronze bellows — rising stem de- 
sign. 1” to 3” sizes with American 
Standard Pipe Thread connec- 
tions. 142", 2” and 3” Flanged 

connections. 


Write for Bulletin 3420.1 














DIAPHRAGM SEALED 
VACUUM VALVES 
Designed to meet the needs for 
tugged, dependable and inexpen- 
sive Valves operating at pressures 
of 1 micron or higher. Cast iron Y 
body ... neoprene diaphragm and 
Buna-N valve disc. Sizes 2” to 
6"... manual or pneumatic 

operation. 


Write for Bulletin 3400.1 














GATE VACUUM VALVES 


These Valves feature minimum 
flange to flange dimension, maxi- 
mum conductance and very short 
flow path. Provide seal in either 
direction . . . sizes through 12” 
operate under any combination of 
Atmosphere/Vacuum. Hand- 
wheel, Toggle and Pneumatic 
operation. Sizes 2" to 32”. 


Write for Bulletin 3440.1A 
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agricultural land. (iii) Because grazing 
of domestic animals is not important in 
New Guinea, this topic received less 
attention than had been expected, but 
it was emphasized that in tropical grass- 
lands intensive grazing is necessary, in 
the absence of fire, to prevent these 
man-made grass communities from 
reverting to woody vegetation. (iv) 
Shifting agriculture, admittedly of 
major importance in the alteration of 
tropical vegetation, came in for per- 
haps a disproportionate share of atten- 
tion. It was asserted that an equilibrium 
between man and his environment is 
possible under this system of agricul- 
ture, but that population pressure leads 


to unbalance. One of the most interest- 
ing items brought out was the fact that 
in the highlands of New Guinea 
Casuarina has long been planted to in- 
crease soil fertility, even though its 
nitrogen-fixing properties were only re- 
cently determined scientifically. (v) It 
was pointed out that secondary plant 
communities resulting from man’s 
activity are usually less mesophytic 
than the primary communities that they 
replace, that this often assists in the 
detection of such communities in an 
otherwise natural landscape, and that 
the reflection of the environmental pat- 
tern by vegetation becomes generally 
more obscured as a result of man’s 









fer exacting requirements of 
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SPECIFICATIONS 
MORE WETTING POWER! 
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and SURGICAL DEALERS 
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INC., 853 BROADWAY, NEW YORK 3.N.Y. 


| fire and other agents; (v) 








activities. (vi) A general review of the 
New Guinea grasslands showed that, 
of the two principal types, tall grass is 
a successional stage leading directly 
back to forest, while short grass re- 
sults from much more profound altera- 
tion of the environment through man’s 
activities. (vii) Public-health aspects of 
the alteration of the vegetation by man 
were noted, especially changed dis- 
tribution patterns of disease vector 
populations. 

As a result of the discussions a num- 
ber of resolutions were formulated and 
sent to the UNESCO authorities. In es- 
sence, these called for the promotion, 
by UNESCO of (i) research into all 
aspects of secondary communities 
produced by human disturbance of the 
tropical forest; (ii) ethnobotanical re- 
search and cooperation in field work 
between anthropologists and botanists; 
(iii) investigations into traditional 
animal husbandry of preliterate socie- 
ties, and into the psychosociological 
consequences of introduced pastoralism 
in primitive horticultural communities 
in the humid tropics, especially in 
Oceania; (iv) investigations into the 
susceptibility of humid tropical lime- 
stone soils and vegetation to damage by 
investiga- 
tions into the ecological implications of 
root-physiology; and (vi) research into 
the socioeconomic adaptations to alien 
influence of recently contacted groups 
of people. 

UNESCO was also asked to stimulate 
effective programs for conserving nat- 
ural resources in the humid tropics, 
especially by creating nature reserves 
and national parks and by obtaining, 
through education and mass communi- 
cations media, support of local popula- 
tions for these measures. It was recom- 
mended that UNESCO convene, in two 
years’ time, a symposium on the results 
of recent ecological research in the 
humid tropics. 

F. R. FOsBERG 
Geological Survey, U.S. Department 
of the Interior, Washington, D.C. 


Forthcoming Events 


April 


17-18. Great Lakes Research, 4th conf., 
Ann Arbor, Mich. (C. F. Powers, Great 
Lakes Research Division, 1119 Natural 
Science Bldg., Ann Arbor) 

17-19. Fluid Seal Meeting, intern., Ash- 
ford, Kent, England. (Information Officer, 
British Hydromechanics Research Assoc., 
South Road, Temple Fields, Harlow, 
Essex) 

17-24. International Congress of Nurses, 
12th quadrennial cong., Melbourne, Aus- 
tralia. (Miss D. C. Bridges, Secretary, 1 
Dean Trench St., London, S.W.1, England) 

18-20. Chemical Reactions in the Lower 
and Upper Atmosphere, intern. symp., San 
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BAF? D-ATOM/C, INC. 


Ultraviolet and visible wavelengths. 
Finest optical performance available. 
Standard sizes 1” x 1” and 2” x 2” — 


other sizes and shapes on special order. 
Write for brochure X-22. 











JS university road - cambridge 38, mass. 








Artificial 
Respiration Pump 
for Small Mammals 


Catalog Number 607 


The 607 is a compact, piston-type ventila- 
tion pump. Its wide range of rates and 
volumes makes it suitable for cats, dogs and 
other small mammals. Due to electronically- 
controlled variable speed motor, rates can be 
changed steplessly while in operation. Motor 
and control box are protected by overload 
relay reset switch. Four-way slide valve pro- 
vides separate ports for inspiration and ex- 
piration with a minimum of dead space. 
Negative pressure may be applied at exhaust 
port, or expired air may be collected or re- 
cycled. Pump is mounted on solid aluminum 
casting 8” x 18” x 10”, finished in gray Ham- 
mertone lacquer. All parts are nickel-plated. 


Data Sheet 607 and Catalog 


HARVARD APPARATUS CO., INC. 


(a non-profit organization) 
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SPECIFICATIONS 


e Pump: nickeled brass with 


Volume: adjustable up to 
Rates: 7-50 strokes/min. ¢ 
Motor: 1/15 H.P. for 115 
Control Box: Variac and 
calibrated speed dial 
Valves: flutter type of nea 


1960-61 available on requ 








750 cc. 


ontinuously adjustable 
volt A.C. operation 
rectifier combination with 


prene-impregnated nylon 
neoprene piston rings 


6450.00—f.0.b. Dover, Mass. 


lest 


* Dover, Mass., U.S.A. 
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dehydration 
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functions 





VIRTUALLY AUTOMATIC 
... MINIMUM OPERATOR 
ATTENTION NEEDED 


This new type 6100 THERMOLYNE 
furnace is specifically designed to per- 
form the two distinct heating 
operations of the alkaline ash method 
of protein bound iodine determina- 
tions in serum as published in 
Standard Methods of Clinical 
Chemistry, Vol. Il. It dries test-tube 
samples of serum at the correctly 
maintained temperature. Then, with 
another simple resetting, it performs 
the ashing phase. Need for a separate 
drying oven is eliminated ... valuable 
space is saved ... and handling of 
hot samples is reduced. Also it lessens 
the danger of specimen loss or con- 
tamination ...self-supervising control 
releases the time of trained personnel 
for other work. $175 including test- 
tube rack. Write for literature and 
name of nearest dealer. 


THERM OLYNE CORPORATION 


568 Huff St., Dubuque, lowa 
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Academic Press 


NEW YORK and LONDON 





NEW SERIAL PUBLICATIONS 


Advances in 
Astronomy and Astrophysics 


Edited by ZpENEK KopaL 
Volume I, in preparation 
Advances in 
Comparative Physiology 
and Biochemistry 


Edited by O. E. LOWENSTEIN 
Volume 1, 1961 
Advances in 


Computers 


Edited by Franz L. ALT 
Volume 1, 1960 
Volume 2, in preparation 


Advances in 
Immunology 


Edited by W. H. TALIAFERRO and 
J. H. Humpnurey 
Volume 1, 1961 


Advances in 
Mathematics 


Edited by Hersert BUSEMANN 
Volume 1, 1961 (issued in parts) 


Advances in 
Morphogenesis 


Edited by M. ABERCROMBIE and 
J. BRACHET 
Volume 1, 1961 


Advances in 
Nuclear Science and Engineering 


Edited by H. Kouts and E, J. HENLEY 
Volume I, in preparation 

Advances in 

Pharmacology 


Edited by S. GaRraTTini and 
P. A. SHORE 
Volume 1, in preparation 


International Review of 
Tropical Medicine 


Edited by Davin R. LINcICOME 
Volume 1, 1961 


Symposia on 
Comparative Biology 


Comparative Biochemistry of 
Photoreactive Systems 
Edited by Mary BELLE ALLEN 
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90 h of all 
laboratory 
filtering & 
operations 
canhe solved 






with these 3 


EATON - DIKEMAN 


FILTER 
PAPERS 


61 Good retention for coarse to 
moderately fine precipi- 
tates. Filtering rate slow; clarity 
good. Excellent for Chromatography. 
61 Creped-surfaced, moderate- 
ly fast filtering for general 
lab applications. 617 Creped- 
surfaced, slightly heavier 
and faster filtering than 615. Good 
for gelatinous precipitates. Widely 
used in fat and oil analysis. 


Also available—papers for chromatography 
and electrophoresis, as well as bibulous and 
lens papers. Write 
for free samples. 


EATON-DIKEMAN CO. 


Mount Holly Springs, Pennsylvania 


SCIENCE, VOL. 133 











oo | —6UL—. =6herre 


A 


ly 
id 
te 


2S. 








Francisco, Calif. (R. D. Cadle, Stanford 
Research Inst., Menlo Park, Calif.) 
18-21. American Geophysical Union 
and American Meteorological Soc., Wash- 
ington, D.C. (American Geophysical Un- 


ion, 1515 Massachusetts Ave., NW, Wash- | 


ington 5, D.C.) 

19-21. Southwestern Inst. 
Engineers Conf. and Electronics Show, 
Dallas, Tex. (SWIRECO 61, 
7443, Dallas 9) 

20-21. Society of Chemical Industry, 
fungicide symp., London, England. (B. J. 
Heywood, 103 Harrow Drive, Hornchurch, 
Essex, England) 

20-22. Association of Southeastern 
Biologists, Lexington, Ky. (H. J. Humm, 
Department of Botany, Duke Univ., Dur- 
ham, N.C.) 

20-24. Microbial Reactions in Marine 
Environments, intern. symp., Chicago, Ill. 
(C. H. Oppenheimer, Inst. 
Science, Univ. of Texas, Port Arkansas) 

21-22. American Assoc. of Univ. Pro- 
fessors, Boston, Mass. (W. P. Fidler, 
AAUP, 1785 Massachusetts Ave., NW, 
Washington 6, D.C.) 

21-23. American Soc. for the Study of 
Sterility, annual, Miami Beach, Fla. (H. 
H. Thomas, 920 S. 19 St., Birmingham 5, 
Ala.) 

23. American Pharmaceutical Assoc., 
Chicago, Ill. (W. S. Apple, 2215 Constitu- 
tion Ave., NW, Washington, D.C.) 

23-26. American Assoc. of Colleges of 
Pharmacy, Chicago, Ill. (C. W. Bliven, 
George Washington Univ., Washington 
6; doe) 

23-27. American Ceramic Soc., 63rd an- 
nual, Toronto, Canada. (C. S. Pearce, 
4055 N. High St., Columbus 14, Ohio) 

23-27. Society of American Bacteriolo- 
gists, Chicago, Ill. (E. M. Foster, 311 
Bacteriology, Univ. of Wisconsin, Madi- 
son) 

23-28. American Soc. of Hospital Phar- 
macists, Chicago, Ill. (J. A. Oddis, 2215 
Constitution Ave., NW, Washington 7, 
D.C.) 


of Radio 


annual, Chicago, Ill. (W. J. Kennard, 
Secretary-Tzeasurer, c/o Washington Na- 
tional Airport, Washington, D.C.) 

24-26. American Psychoanalytic Assoc., 
annual, Philadelphia, Pa. (J. N. McVeigh, 
36 W. 44 St., New York 36) 

24-27. American Assoc. of Petroleum 
Geologists, Denver, Colo. (G. V. Cohee, 
U.S. Geological Survey, Washington 25, 
D.C.) 

24-27. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, 538 W. 120 
St., New York 27) 

25-28. Society of Economic Paleontolo- 
gists and Mineralogists, Denver, Colo. 
(J. Imbrie, Dept. of Geology, Columbia 
Univ., New York, N.Y.) 

27-28. Diseases in Nature Transmissible 
to Man, 11th annual southwestern conf., 
College Station, Tex. (F. P. Jaggi, Jr., 
Agricultural and Mechanical College of 
Texas, College Station). 

27-28. Health Education Conf., New 
York Acad. of Medicine, New York, 
N.Y. (I. Goldston, 2 E. 103 St., New 
York 29) 

27-29. American Acad. of Neurology 
(members and guests), Detroit, Mich. 
(Mrs. J. C. McKinley, 4307 E. 50 St., 
Minneapolis 17, Minn.) 
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3735 WEST CORTLAND STREET 
CHICAGO 47, ILLINOIS 


LOCAL OFFICES IN: 
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accr()per PIPETTOR 
provides most accurate filling and discharge ! 


Avoid the dangers and possibilities of con- 
tamination that are constantly present with 
conventional pipetting methods. You oper- 
ate compact, ingenious Accropet simply 
and easily with one hand... enjoy accu- 
rate controlled discharge and filling at 
high speeds! 


Practical, durable Accropet is manufac- 
tured by the Manostat Corporation of high 
temperature polypropylene...to withstand 


temperatures up to 320°F. “O” ring con- 
struction assures most accurate, positive, 
leak-proof action. Maximum flexibility, 
provided by rubber tubing connection, 
helps eliminate pipet breakage. 

720386 Accropet, ultramicro size. For all pipets 
up to and including 2/10 cc., and especially recom- 


mended for lambda-pettes. Packaged singly or in 
cartons of six. Each $3.50. Pkg. of 6 $16.80 


T20386D Accropet, micro size. For all pipets up 
to and including 2 cc., and red and white blood 
pipets, Each $4.95. Pkg. of 6 $23.70 


NOWEEEN us 
EASIER PIPETTING 


j Leaves Une hand Free: 
| Pee EMILGREINER C. 


20-26 N. MOORE ST., blo) DEPT. 427,N.¥Y. 13, N. Y. 
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27-29. Wildflower Pilgrimage, 11th an- 
nual, Great Smoky Mountains Natl. Park, 
Tenn. (A. J. Sharp, Dept. of Botany, Univ. 
of Tennessee, Knoxville) 

27-5. American Psychiatric Assoc., an- 
nual, Philadelphia, Pa. (D. Blain, 17090 
18 St., NW, Washington 6) 

28-30. American Psychosomatic Soc., 
18th annual, Atlantic City, N.J. (M. F. 


Reiser, 265 Nassau Road, Roosevelt, 
N.Y.) 
30-4. Aero/ Space Instrumentation 


Symp., 7th annual, Dallas, Tex. (W. J. 
Gabriel, Route 3, Box 36, Fort Worth, 
Tex.) 

30-4. Electrochemical Soc., Indian- 
apolis, Ind. (R. K. Shannon, 1860 Broad- 
way, New York 23) 

30-6. Conference on Internal Medicine, 
Nassau, Bahamas. (Bahamas Conferences, 
P.O. Box 1454, Nassau) 


May 


7-3. American Oil Chemists’ Soc., St. 
Louis, Mo. (K. F. Mattil, Swift and Co., 
U.S. Yards, Chicago 9, IIl.) 

2-3. American Pediatric Soc., Atlantic 
City, N.J. (C. M. Riley, Denver General 
Hospital, Denver 4, Colo.) 

2-3. Association of American Physi- 
cians, Atlantic City, N.J. (P. B. Beeson, 
Yale Univ. School of Medicine, New 
Haven 11, Conn.) 

2-5. Criticality Control in Chemical 
and Metallurgical Plant, intern. symp., 
OEEC, Karlsruhe, Germany. (European 
Nuclear Energy Agency, 38, Boulevard 
Suchet, Paris 16, France) 

2-6. American Assoc. on Mental De- 
ficiency, Cincinnati, Ohio. (N. A. Dayton, 
Mansfield Training School, Mansfield De- 
pot, Conn.) : 

3-5, Nuclear Applications in Space 
Conf., Gatlinburg, Tenn. (J. J. Harford, 
American Rocket Soc., 500 Fifth Ave., 
New York, N.Y.) 

3-6. American Goiter Assoc., Philadel- 
phia, Pa. (J. C. McClintock, 702 Madison 
Ave., Albany 8, N.Y.) 

3-6. Midwestern Psychological Assoc., 
Chicago, Ill. (I. E. Farber, Dept. of Psy- 
chology, State Univ. of Iowa, Iowa City, 
Iowa) : 

3-7. Student American Medical Assoc., 
Chicago, Ill. (R. F. Staudacher, 430 N. 
Michigan Ave., Chicago 11) 

4—5. Human Factors in Electronics, 2nd 
natl. symp., Arlington, Va. (H. P. Bir- 
mingham, Human. Engineering Develop- 
ment Section, U.S. Naval Research Lab- 
oratory, Washington 25) 

4-5. Society for Pediatric Research, At- 
lantic City, N.J. (C. D. West, Children’s 
Hospital, Cincinnati 29, Ohio) 

4-6. American Ethnological Soc., Co- 
lumbus, Ohio. (Miss N. F. S. Woodbury, 
Arizona State Museum, Univ. of Arizona, 
Tucson) 

4-6. American Philosophical Assoc., 
western division, St. Louis, Mo. (L. E. 
Hahn, Washington Univ., St. Louis 30, 
Mo.) 

4-6. American Soc. of Human Genet- 
ics, Atlantic City, N.J. (W. J. Schull, 1133 
E. Catherine St., Ann Arbor, Mich.) 

4-6. Pediatric Surgery, symp., New 
York, N.Y. (Office of the Associate Dean, 
New York Univ. Post-Graduate Medical 
School, 550 First Ave., New York 16) 
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4-6. Society for American Archaeol- 
ogy, Columbus, Ohio. (J. B. Wheat, Univ. 
of Colorado Museum, Boulder) 

5-6. Population Assoc. of America, 
New York, N.Y. (K. B. Mayer, Dept. of 
Sociology and Anthropology, Brown 
Univ., Providence 12, R.I.) 

5-7. American Soc. of Internal Medi- 
cine, Miami Beach, Fla. (G. T. Bates, 350 
Post St., San Francisco 8, Calif.) 

5-8. American Psychoanalytic Assoc., 
Chicago, Ill. (Mrs. H. Fischer. 1 E. 57 St., 
New York 22) 

6-7. Academy of Psychoanalysis, an- 
nual, Chicago, Ill. (J. H. Merin, 49 E. 78 
St., New York 21) 

6-9. Circuit Theory, 5th midwestern 
symp., Urbana, Ill. (M. E. Van Valken- 
burg, Dept. of Electrical Engineering, 
Univ. of Illinois, Urbana) 

7-10. American Inst. of Chemical En- 
gineers, Cleveland, Ohio. (J. F. Van Ant- 
werpen, ALChE, 25 W. 45 St., New York 
36) 

7-11. Institute of Food Technologists, 
New York, N.Y. (C. S. Lawrence, 176 W. 
Adams St., Chicago 3, Ill.) 

7-12. Medical Library Assoc., Inc., 
Seattle, Wash. (Miss R. J. Mann, Mayo 
Clinic Library, Rochester, Minn.) 

7-12. Society of American Bacteriol- 
ogists, 62nd annual, Kansas City, Mo. 
(E. M. Foster, 311 Bacteriology, Univ. of 
Wisconsin, Madison 6) 

7-12. Society of Motion Picture and 
Television Engineers, Toronto, Canada. 
(SMPTE, 55 W. 42 St., New York 36) 

8-9. Titrimetric Methods of Analysis, 
symp., Cornwall, Ontario, Canada. [J. R. 
McCallum, Courtaulds (Canada) Ltd., 
Cornwall] 

8-10. Aerospace’ Electronics Contf., 
13th annual natl., Dayton, Ohio. (R. G. 
Stimmel, Institute of Radio Engineers, 1 E. 
79 St.. New York 21) 

8-10. Instrument Soc. of America, 
Power Instrumentation.Symp., 4th natl., 
Chicago, Ill. (H. A. Van Wassen, Du- 
quesne Light Co., Pittsburgh 19, Pa.) 

8-12. American College of Physicians, 
42nd annual, Miami Beach, Fla. (ACP, 
4200 Pine St., Philadelphia 4, Pa.) 

8-12. American Psychiatric Assoc., 
117th annual, Chicago, Ill. (C. H. H. 
Branch, 156 Westminster Ave., Salt Lake 
City, Utah) 

9-11. Western Joint Computer Conf., 
Los Angeles, Calif. (W. F. Bauer, 8433 
Fallbrook Ave., Canoga Park, Calif.) 

10-12. Production Engineering Conf., 
Toronto, Canada. (R. B. Larson, 5701 
Carnegie Ave., Cleveland 3, Ohio) 

10-13. National Science Fair—Interna- 
tional, 12th, Kansas City, Mo. (Science 
Service, 1719 N Street, NW, Washington 
6, D.C.) 

11-13. Acoustical Soc. of America, 
Philadelphia, Pa. (W. Waterfall, 335 E. 
45 St., New York 17) 

11-13. American Inst. of Industrial En- 
gineers, annual, Detroit, Mich. (W. J. 
Jaffe, Newark College of Engineering, 367 
High St., Newark 2, N.J.) 

J1-13. American Radium Soc., Colo- 
rado Springs, Colo. (C. G. Stetson, 350 
Engle St., Englewood, N.J.) 

15-16. Co-ordination Compounds, symp., 
Hamilton, Ontario, Canada, (R. J. Gilles- 
pie, McMaster Univ., Hamilton) 
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AINSWORTH 


Premium Quality at Competitive Price 
Made in U.S.A. 


RIGHT: A*WEIGH 
Substitution Weighing Balance 
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7 (OF 
FAST Ss he GUT AWEICH, 


a Aen Mc oe 


ACCURATE [Ope 
EASY TO USE 


CONTROLS 


All controls on front of case, clearly 
designated. Independent pan brake 
stabilizes the pan before beam is 
released. Simple mechanical zero 
adjustment, large range, no distor- 
tion. Easy-working doors with com- 
fortable finger-grips. 


READOUT 


Eye-level, in-line, unobstructed 
readout. Wide-spaced lines on pro- 
jected scale. Projection scale in re- 
cessed shadow box. Light filter in 
optical path cuts out glare. 





FAST ...weighing procedure is simply to load pan, dial weights, 
read results. 


ACCURATE...substitution weighing eliminates arm-length 
errors, gives constant sensitivity and accurate values. 


EASY TO USE... anyone can weigh quickly and accurately 
with the Right-A-Weigh ... frees skilled people for other work. 


Capacity: 200 g. Sensitivity: 1/10 mg. Readability: 1/20 division on projected scale 
using vernier. Reproducibility: 0.03 mg. 


Special Models: SCX, explosion proof; SCD, diamond balance calibrated in carats; 
SC 300, 300 gr. cap. 


Symbol of Quality 
& Progress Since 1880. 


WV Mi. ALINGYWOIRTHH & GONS, JING. 





WRITE FOR 
BULLETIN 659. 


2151 LAWRENCE ST. + TELEPHONE Alpine 5-1723 - DENVER 5, COLORADO 
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15-17. Institute of Radio Engineers, 
natl. symp., Washington, D.C. (G. Sha- 
piro, National Bureau of Standards, Wash- 
ington 25) 

15-17. Radiation Research Soc., an- 
nual, Washington, D.C. (E. L. Powers, 
Div. of Biological and Medical Research, 
Argonne National Laboratory, Argonne, 
Ill.) 

15-18. Society of Aeronautical Weight 
Engineers, Akron, Ohio. (D. B. Block, 
4004 Oxford Ave., NW, Masillon, Ohio) 

15-18. Spectroscopy, 12th annual symp., 
Chicago, Ill. (W. Ashby, Continental Can 
Co., Inc., 7622 S. Racine Ave., Chicago 
20, Ill.) 

15-20. Conference on Nuclear Elec- 
tronics, Belgrade, Yugoslavia. (J. Burt, 


International Atomic Energy Agency, 
United Nations, New York, N.Y.) 

16-18. Western Conf. on Anesthesiol- 
ogy, biennial, Portland, Ore. (J. O. Bran- 
ford, 2307 NW Overton St., Portland 9, 
Ore.) F 

16-20. American College of Cardiol- 
ogy, New York, N.Y. (P. Reichert, 350 
Fifth Ave., Empire State Bldg., New York 
1) 

18-20. Host Tumor Interactions, intern. 
symp., Detroit, Mich. (M. J. Brennan, 
Oncology Div., Henry Ford Hospital, De- 
troit 2) 

22-24. American Thoracic Soc., Cin- 
cinnati, Ohio. (F. W. Webster, 1790 
Broadway, New York 19) 

22-24. Global Communications, 5th 
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The Big Jack 


Precise vertical adjustment 
Opens from 3 to 12 inches 
Ideal for complex set-ups 


Completely stable at full opening 


AXT LAST—a truly sturdy and 

reliable laboratory jack offering precise 
and effortless vertical height adjustment 
of heavy flasks, hot plates, baths, 
heaters and ground joint glassware. 
You will find it invaluable when working 
with complex set-ups and easy to 

use as well. Just turn the knob and 

you can raise or lower objects 

up to 100 ibs. to just the exact 

height you want. 








The Little Jack 





CAT. NO. $70595 
CAT. NO. $70596 


STANDARD SCIENTIFIC 
Scapoply Carp. i Vorenn 
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BIG JACK 
LITTLE JACK 


Raises or lowers 10 Ibs. 
Opens from 1¥ to 5 inches 


For micro set-ups 


$35.00 
$18.75 


LABORATORY 
APPARATUS 


REAGENTS 


AND 
CHEMICALS 








natl. symp., Chicago, Ill. (R. D. Slayton, 
5555 Touhy Ave., Skokie, III.) 

22-24. Telemetering Conf., natl., Chi- 
cago, Ill. (J. Becker, AC Spark Plug Di- 
vision, General Motors Corp., Milwaukee 
1, Wis.) 

22-25. American Urological  Assoc., 
Los Angeles, Calif. (W. P. Didusch, 1120 
N. Charles St., Baltimore 1, Md.) 

22-25. Design Engineering Conf. and 
Show, Detroit, Mich. (ASME Meetings 
Dept., 29 W. 39 St., New York 18) 

22-25, National Tuberculosis Assoc., 
Cincinnati, Ohio. (J. G. Stone, 1790 
Broadway, New York 19) 

22-26. Engineering Conf. and Exhibit, 
29th annual, New York, N.Y. (G. E. 
Seeley, ASTME Headquarters, 10700 Pur- 
itan Ave., Detroit 38, Mich.) 

22-26. Society of Photographic Sci- 
entists and Engineers, annual, Bingham- 
ton, N.Y. (M. G. Anderson, Ansco, Vestal 
Parkway East, Binghamton, N.Y.) 

22-27. International Acad. of Legal 
Medicine and of Social Medicine, 5th 
cong., Vienna, Austria. (M. Helpern, Chief 
Medical Examiner, City of New York, 55 
East End Ave., New York 28) 

23-25. Large Capacity Memory Tech- 
niques for Computing Systems, symp., 
Washington, D.C. (Miss J. Leno, Code 
430A, Office of Naval Research, Washing- 
ton 25) 

25. Gastroenterology Research Group, 
Chicago, Ill. (N. C. Hightower, Scott and 
White Clinic, Temple, Tex.) 

25-26. Medical Technology, symp., 
Cleveland, Ohio. (J. W. King, Cleveland 
Clinic, 2020 E. 93 St., Cleveland 6) 

25-26. Nitro Aliphatic | Chemistry, 
symp., Lafayette, Ind. (Purdue Memorial 
Union, Purdue Univ., Lafayette) 

25-26. Operations Research Soc. of 
America, 9th annual, Chicago, Ill. (D. 
Schiller, Gaywood-Schiller Associates, 203 
N. Wabash Ave., Chicago 1) 

26-27. American Otological Soc., Lake 
Placid Club, Essex County, N.Y. (J. A. 
Moore, 525 E. 68 St., New York 21) 

26-3. American Acad. of Dental Medi- 
cine, cruise to Bermuda and Nassau. 
(H. Ward, 15 Bond St., Great Neck, N.Y.) 

28-1. Special Libraries Assoc., 52nd an- 
nual, San Francisco, Calif. (B. M. Woods, 
SLA, 31 E. 10 St., New York 3) 

29-31. American Gynecological Soc., 
Colorado Springs, Colo. (A. H. Aldridge, 
899 Park Ave., New York 21) 

29-31. Cancer Symp., 6th annual, Re- 
gina, Saskatchewan, Canada. (A. J. S. Bry- 
ant, Allan Blair Memorial Clinic, Regina) 

29-31. Chemical Inst. of Canada, 44th 
annual, Ottawa. (Chemical Inst. of Can- 
ada, 48 Rideau St., Ottawa 2) 

29-3. Molecular Spectroscopy, Sth Eu- 
ropean cong., Amsterdam, Netherlands. 
(D. H. Zijp, Secy., Nieuwe Achtergracht 
123, Amsterdam-C.) 

30. Nutrition Soc. of Canada, 4th an- 
nual, Guelph, Ontario. (E. V. Evans, Dept. 
of Nutrition, Ontario Agricultural Col- 
lege, Guelph) 

31-2. Canadian Federation of Biolog- 
ical Societies, Guelph, Ontario, Canada. 
(E. H. Bensley, Montreal General Hospi- 
tal, 1650 Cedar Ave., Montreal 25, P.Q.) 

31-2. Radar symp., 7th annual, Ann 
Arbor, Mich. (Coordinator, 7th Annual 
Radar Symposium, Institute of Science 
and Technology, Box 618, Ann Arbor) 
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| MANOMETRIC 






| "Pending 
:| _ @ High precision combined with 
E direct reading 

‘ e Simplified construction permits 

i easy assembly and cleaning 


4 1, High vacuum “O” rings seals 
y to insure positive closure for either 

Fe differential or absolute measurement. 
2. Well type permits single direct 
reading on fully compensated scale 

in cm. of Hg at 0°C. 

3. Permanent ceramic scale on heavy 
wall tubing for added strength. 

4, White background for easy and 
accurate reading. 

5. Open “U” tube construction 
assure easy Cleaning. 











G 1100 Gage Manometric 
- nae ms — as illustrated 
without mercury $19. 
OGER te See your Local ' 
ILMONT aboratory Supply Dealer 


NSTRUMENTS, INC. 
1 GREAT NECK ROAD © GREAT NECK, NEW YORK 
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a-Aminoisobutyric-1-€" Acid 


$35/50uc $450/mc 


DL-Leucine-1-0" 


10-20mc/mM $170/500ue 


DL-Leucine-4, 5-H” 


3500mc/mM, $45/mc, $175/5mc 





CATALOG ON REQUEST 





new england fnuclear) corp. 


75 ALBANY STREET BOSTON 18, MASS. Liberty 2.5964 
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Write for 
Catalog K-50 
Describing Special 
Apparatus for 
Paper 
Chromatography 








KENSINGTON SCIENTIFIC CORPORATION 
1717 FIFTH STREET + BERKELEY 10, CALIFORNIA 
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DIRECT READING... 
NO VERNIERS ON 
meets the exacting climatic needs 
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for botanical research V DF : 
] 

@ HIGH LIGHT INTENSITY: 3,000 foot candles at MICRO in 




















36 inches guaranteed. May be varied down- ms 

word 1 700 fot onde TORQUE BALANCES | : 

@ FLEXIBILITY: Reproduces climatic require- . 

ments from 45°F to 95°F, and any photo VDF Micro Torque Balances are widely used in science and _ 

period desired. industry for repetitive weighings of small samples. These Pi 

PRACTICAL SIZE: Convenient walk-in unit. In- balances are extremely fast, yet accurate and simple to oper- : 

side dimensions: 9834” long, 6234” -wide, ate. Service requirements are negligible due to the absence pe 

85%" high. ; of moving parts, bearings, springs and other complicated 

ECONOMY: Low initial cost. Low operating pas ripe Select from 14 different models; all at surpris- C 

cost. ingly low, economy prices. | 

; W 

for further information SPECIAL FEATURES: = . 

MAIL COUPON TODAY © @ No bearings—no friction ‘. 

a teen ee @ Combined torsion/suspension wire nr 

t — : e No delay in reading, oscillation stops instantly t\ 

t NCE 1888 e 7 . b 

PERCIVAL REFRIGERATION & MFG. CO. | herinetices: ed gece katy ; 

1 Box 589-$ » Boone, lowa i e No fatigue, dial at eye level is adjustable 

REFRIGERATION 2 ; @ No parallax—special straight view pointer S 

; Please send bulletin on Percival Plant Growth Lab. : 0 ee ee ( 

: : For descriptive literature write for Bulletin 66 1 

1 Name . E 
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| | n 

| Address : , 

Pi ‘ 

a ' INSTRUMENTS, INC. } 

. ey. Zone___State____ 115 Cutter Mill Road, Great Neck, N.Y. : 
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™ SLICING MACHINE for silicon, ger- 
manium, quartz, ceramics, ferrites, and 
carbides has a 6- by 12-in. table area, 
12.5-in. table traverse, and 6-in. cross 
feed. Cutting is performed by thin dia- 
mond cutting wheels driven without 
vibration by a precision spindle and flat 
belt drive. Individual needle valves per- 
mit equalization of the flow of coolant 
to both sides of the cutter to attain max- 
imum accuracy of cut. (DoAll Co., 
Dept. Scil16, Des Plaines, Ill.) 


™ MICROFILM FACSIMILE SYSTEM is 
capable of transmitting information at 
rates equivalent to a single-space typing 
rate of 43,200 words per minute in one 
model and 20,400 per minute in a 
second model. Input accepted by the 
transmitter is a positive or negative 
microfilm image. The information to 
be transmitted is scanned and dissected 
by a mechano-optical device which uses 
a fixed slot and a multiple-radial-slit 
rotating disc. The output signal is base- 
band video plus blacker-than-black syn- 
chronizing pulse. Bandwidth is approxi- 
mately 400 kcy/sec in the faster model. 
Signal level is 1.0-volt peak; output 
impedance is 50 ohms. The receiving 
recorder is a multiple-stylus and printer 
type with 1800 styluses spaced 0.01 
in, apart in the faster model. The rec- 
ord is produced on a special facsimile 
paper. In the faster model chart length 
is 1000 ft, chart width is 18.5 in., and 
chart feed rate is 4 in./sec. Signal in- 
put requirements are matched to the 
transmitter output. (Hogan Faximile 
Corporation, Dept. Scil23, 635 Green- 
wich St., New York, N.Y.) 


™ ANGLE INDICATOR provides numerical 
indication of the angular position of 
mechanical devices to which remote 
two-speed (25:1) dual transmitters can 
be coupled. Accuracy of the two-speed 
unit is said to be +15 sec of arc, and 
repeatability is said to be +12 sec. 
Slewing speed is 180 deg in 9 sec; op- 
erating power is 115 v 400 cy/sec. 
(General Precision Inc., Dept. Scil15, 
1150 McBride Ave., Little Falls, N.J.) 





The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. A Readers’ Service card for use in 
mailing inquiries concerning the items listed is 
included on pages 815 and 929. Circle the depart- 
ment number of the items in which you are inter- 
ested on this card, 
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New Products 


™ ANGLE ENCODING TRANSDUCER AND 
ROTATIONAL ANALYZER are combined 
into a system for study of rotation- 
associated phenomena in machinery 
(Fig. 1). The two units adapt an oscil- 
loscope to provide horizontal trace de- 
flection proportional to angular dis- 
placement of a rotating shaft. The 
system generates a horizontal sweep 
representing shaft angle at speeds from 
essentially 0 to 20,000 rev/min. Trans- 
duced data, such as velocity, pressure, 
acceleration, or vibration, appear on 
the cathode-ray-tube screen correctly 
referenced to instantaneous angular 
position. (Tektronix, Inc., Dept. Sci- 
106, Post Office Box 500, Beaverton, 
Ore.) 


™ LABORATORY PROCESS MONITOR is de- 
signed to program, monitor, and con- 
trol reactions and distillations auto- 
matically. Variations in circuitry can be 
provided to fit individual program 
needs. Above ambient temperature re- 
actions may be controlled with heaters; 
below ambient temperature they may 
be controlled with coolant solenoids ac- 
tivated as required. (Scientific Glass 
Apparatus Co., Dept. Scil24, Bloom- 
field, N.J.) 


™ TRANSMITTING FLOWMETER com- 
bines the functions of an indicating 
rotameter and a pneumatic transmitter. 
The instrument measures liquid or gas 
flow with accuracy said to be within 
+1 percent over its 10 to 1 range. 
The float in the metering tube is mag- 
netically coupled to a rotating follower 
in the pneumatic transmitter. The trans- 
mitter can be used with any metering 
tube 12 to 2 in. in diameter; it covers 
flows equivalent to 1 to 100 gal of 
water per minute and 4 to 400 stand- 
ard ft* of air per minute. Steam-jack- 
eted and high-pressure models are 
available. (Fischer & Porter Co., Dept. 
Scil19, 676 Jacksonville Rd., War- 
minster, Pa.) 


™ DISSOLVED OXYGEN ANALYZER meas- 
ures the concentration of dissolvecG oxy- 
gen in a variety of fluid systems—in- 
cluding sewage; biological, natural, and 
fresh sea water; and some organic me- 
dia. Operation is based on the measure- 
ment of current produced by the re- 
duction of oxygen at a platinum elec- 
trode. The instrument also provides 
temperature measurements and temper- 
ature compensation. The instrument’s 
transistorized amplifier is battery oper- 
ated and is said to have no zero drift. 
(Jarrell-Ash Co., Dept. Scil03, 26 Far- 
well St., Newtonville 60, Mass.) 


™ MAGNETIC DRUM UNIT designed for 
use with the Univac solid-state and 
STEP computers consists of two drums 
capable of containing 24 x 10° digits 
and signs. Data are fed directly from 
the memory to the central computer 
and returned without intermediate steps 





Fig. 1. Angle encoding transducer (right) jand rotational analyzer (left). 
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The Lab That Uses - 
TYGON® 


Clear « Flexible « Plastic 


aE, 


rUBING 





because set-ups are so fast and 
easy with Tygon Tubing’s rub- 
ber-like texibility (yet Tygon 
is clear as glass, permitting 
visual examination of flow at 
any point); 


because one tubing can be 
used to handle all chemicals 
found in the laboratory, thanks 
to Tygon’s extremely broad 
range of chemical resistance 
(it’s quick and easy to flush- 
clean, too); 


because non-aging, tough Ty- 
gon Tubing retains its unique 
characteristics throughout an 
amazingly long service life. 


Insist on genuine Tygon Tubing... 
no other tubing is “just as good.” 
For your protection, every foot is 
branded with the name “TYGON” 
and the formulation number. Ty- 
gon Tubing is available at Labora- 
tory Supply houses everywhere. 






For complete technical 
information, write to- 
day for free 28-page 
Bulletin T-100. 


PLASTICS & SYNTHETICS DIVISION 


U.S. STONEWARE 


AKRON 9, OHIO 
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This Cp 
Gamma Spectrometer 
Eliminates 


Dark Current’ Defect 


Combines Better Resolution 

With Greater Precision Over 

Wider Range Than Any Other 
System At Any Price 


1.17 mev 
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_—~ ay | 
1000 900 800 700 600 500 400 300 200 10 0 
Actual spectrogram of Cobalt-60 
made with a GSS-1. Window No. 3. 
Time constant: 2 sec. 





A complete gamma spectrometer system 
NMC model GSS-1 ($4,180 fob, Indianapolis) 


This greatly simplified system features reg- 
ulated high voltage supply as part of the 
counting ratemeter auto-scan system... 
all-transistorized probe amplifier and spec- 
trometer circuits ... and solid or well-type 
crystal. These points and the actual spec- 
trograms shown here tell only part of the 
story. For full details, write or phone collect. 
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Actual spectrogram of Radium 
made with a GSS-1. Four runs over 
a period of 20 hours with no adjust- 
ment of instrument between runs, 
demonstrating utmost stability. 
Range: 30,000 C/M. Time constant: 
3 sec. 


vnc) 


Nuclear Measurements Corp. 
2460 N. Arlington Ave. « Phone: Liberty 6-2415 
INDIANAPOLIS 18, INDIANA 








ISOTOPES 


for Your 
Development Work 


Oak Ridge National Laboratory offers 
more than 300 radioactive and stable 
isotope products. 


RADIOISOTOPES 


Processed Solutions — 90 processed ra- 
dioisotopes may be obtained, including 
many carrier-free and high specific activ- 
ity products. 


Now Available — Iridium -192 gamma 
sources with specific activity up to 100 
curies per gram, and cobalt-60 radiogra- 
phy sources 1/8 and 1/16-inch in diame- 
ter with specific activity greater than 
100 curies per gram. At a reduced price, 
carbon-14 barium carbonate is available 
at $9.50 per millicurie. 


STABLE ISOTOPES 


More than 200 stable isotopes available 
from 50 elements. ... Chemical processing 
and target fabrication services also of- 
fered. ... Ultra-high isotopic purity ina 
number of isotopes. 

For information or literature, write to: 
Isotopes Division, Oak Ridge National 
Laboratory, P.O. Box X, Oak Ridge, 
Tennessee. 


























International Office: 13 E. 40th Street, New York 16, N.Y. 
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and with automatic check of accuracy. 
Random access time is on the order of 
milliseconds. The system can be ex- 
panded to as many as 10 storage 
drums. (Remington Rand, Dept. Sci- 
117, 315 Park Ave. South, New York 
10;°N.Y2) 


™ LOW LEVEL COUNTING SYSTEM for 
beta radiation features background 
count less than 0.25 per minute for a 
l-in. diameter detector. Shield size is 
18 by 18 in.; shield weight is 1500 Ib. 
The system can be converted to simul- 
taneous alpha-beta measurements on a 
single sample; fully automatic opera- 
tion may be added. Automatic read- 
out may be provided in the form of 
printing timers or a complete preset- 
count-preset-time readout system with 
overriding control. Standard detector 
sizes are’ 14, 1,2, and 3 in: (Sharp 
Laboratories, Inc., Dept. Scil18, P.O. 
Box 1302, La Jolla, Calif.) 


™ VIBRATION CALIBRATOR consists of a 
transistorized electromechanical oscil- 
lator and a battery-operated cylindrical 
shaker. The instrument provides a 
standard acceleration for 1 grav r.m.s. 
at 100 cy/sec. Acceleration output ap- 
pears at two pillbox-shaped, 50-g disks 
mounted on an internal cylinder ex- 
tending through the instrument and 
projecting at the sides. Acceleration ac- 
curacy is said to be +10 percent, fre- 
quency accuracy +1 percent. Battery 
life is 100 hr. (General Radio Co., 
Dept. Scil20, West Concord, Mass.) 


™ SWEEP DRIVE automatically sweeps 
oscillators and other tunable devices 
through their frequency ranges. The de- 
vice has two sweep speeds and a neutral 
setting; in neutral position, tuning can 
be performed manually. Sweeps can be 
reversed or stopped automatically 
when limits are reached. Stops can be 
set for any sweep range from 5 deg 
rotation to 50 revolutions of the out- 
put shaft. One model provides an out- 
put voltage proportional to shaft posi- 
tion for driving the x axis of a recorder 
or oscilloscope. (Hewlett Packard Co., 
Dept. Scil25, 1501 Page Mill Rd., 
Palo Alto, Calif.) 


® HIGH VOLTAGE IMPULSE GENERATORS 
are available for 700, 1400, 2100, or 
3500 kv for use in testing cables, in- 
sulating materials, electrical equipment, 
and lightning protection systems. The 
equipment utilizes a number of capaci- 
tors that are charged up to a maximum 
of 175 kv when conneeted in parallel. 
By means of spark gaps the capacitors 
are suddenly connected in series, and 
the test object receives a high voltage 
impulse which is approximately equal 
to the product of the number of capaci- 
tors and the charging voltage. Spark- 
gap distance can be adjusted for any 
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de Fonbrune Micromanipulator — Has 


Smooth, Uniform Pneumatic Movement 





Improved de Fonbrune 
Micro-Forge With 
Binocular Body 


Specifically developed 
for use in the fabrica- 
tion of simple and 
intricate micro-tools of 
glass or metal under 
controlled conditions. 
Use of the de Fonbrune 
micro-forge is recom- 
mended with any type 
micromanipulator. The 
forge is now built with 
binocular stereoscopic 
microscope. With this 
modification, the im- 
age is observed erect — 
not inverted — in three 
dimensions, an import- 
ant factor in rapid, 
accurate work. 








DIVISION OF BRUNSWICK CORPORATION 
General Offices: 1831 Olive, St. Louis 3, Missouri 
FULLY STOCKED DIVISIONS COAST-TO-COAST 


Affords new simplicity and flexibility 
for micro-studies in biological or 


chemical technics 


The de Fonbrune micromanipulator has 
proved to be |of great value in micro- 
studies in many fields. In biology the 
instrument is used in cell dissection and 
isolation . . . micro-injection and operation 
on protozoa . .|. pH studies on living cells 

. isolation and transfer of single bacteria, 
etc. It has proved equally serviceable in 
study of fibers and yeast cells, in investigat- 
ing oils, rust deposits, colloidal, and other 
materials. 


Manufactured under exclusive license o 
the French patents, the instrument cone 
sists of a manipulator and receiver. Use 
with any microscope arranged for 
right or left hand operation. The micro- 
tool is mounted jon the receiver; impulses 
from the manipulator are transmitted to 
the tool through) sensitive pneumatic mem- 
branes. Within a|jrange of 3 mm, the micro- 
instrument may be moved in any plane or 
angle by a single|control. Ratio of displace- 
ment of control lever and micro-tool may 
be adjusted from) 1:50 to 1:2500. 


Write for prices and descriptive bulletin T1174, 
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striking voltage between 30 and 175 
kv. A potential divider permits the im- 
pulse wave form to be recorded on an 
oscillograph. (Phillips Electronic In- 
struments, Dept. Scil21, 750 S. Fulton 
Ave., Mount Vernon, N.Y.) 


™ AMPLIFIER AND TELEMETER are de- 
signed as an integrated system for ac- 
quisition and telemetering of physiologi- 
cal and _ psychological data under 
dynamic and static conditions. Amplifier 
characteristics are: gain, 4500 single 
ended and 9000 with differential output; 
frequency response, 0.4 cy to 10 
kcy/sec at 3 db; common mode rejec- 





tion, 10,000 to 1 or better at 60 cy/sec; 
input impedance, 0.5 megohm; output 
impedance, 30 kohm; equivalent input 
noise with 20,000-ohm source, 4 pv 
peak-to-peak over bandwidth 0.4 to 60 
cy/sec. Telemeter characteristics are: 
frequency range, 90 to 130 Mcy/sec; 
sensitivity for 100-percent deviation, 50 
to 75 mv; input impedance, 100 kohm 
or higher; frequency response, d-c to 
10 kcy/sec; range, 100 yd, maximum. 
The two elements may be used in com- 
bination or separately; the size of each 
is 0.8 in®. (Litton Systems, Inc., Dept. 
Scil31, 5500 Canoga Ave., Woodland 
Hills, Calif.) 








A $50,000 POLICY 
FOR $106.50? 


This professor was delighted! 


He found TIAA's new low-cost Home Pro- 
tection Plan the perfect answer to his 
need for a great deal of insurance now 
but less 
children grow up, 
ments increase, the mortgage is paid off. 


as the years go by—as his 


savings and _invest- 


At his age of 30, a 20-year Home Protection policy providing a $50,000 initial 
amount of insurance calls for a level annual premium of $193. The cash dividend 
of $86.50 at the end of the first policy year reduces his first year net cost to $106.50, 
according to the current dividend scale. Dividends are declared once each year 
and thus cannot be guaranteed for the future. 


This level premium Term plan provides its largest amount of protection 
initially and reduces by schedule each year to recognize decreasing insurance needs. 
Insurance periods of 15, 20, 25 or 30 years are available. 


Teachers Insurance and Annuity Association (TIAA) is a unique, nonprofit 
life insurance company established by Carnegie organizations in 1918 to serve 


the field of higher education. 


Any full- or part-time employee of a college, university, nonprofit private 
school or nonprofit educational or research organization is eligible to apply for 
TIAA individual life insurance—regardless of whether the institution has a TIAA 
retirement plan. Do you qualify? If so, send for your personal illustration of the 
new Home Protection Plan (issued at age 55 or younger)—or use the coupon to 
ask for details on TIAA’s many other low-cost plans. 


We employ no agents—no one will call on you. 


Please send information on: 


Ca 


CT other plans available. 


| TiaA 
| 730 Third Avenue 
| New York 17, N.Y. 


Name 


year policy of $ 





Date of 
Birth 





Address 





Employing Institution 





isv.v.) -—————-—-—-------------- - 
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® RADIO FREQUENCY MILLIVOLTMETER 
permits voltage measurement from 500 
kcy to 1 kMcy/sec and gives useful 
voltage indication at frequencies as 
high as 3.5 kMcy/sec. Full-scale sen- 
sitivities range from 10 mv to 10 v. 
An output is provided to drive a d-c 
strip-chart or x-y recorder. This output 
is a current proportional to the meter 
deflection and is designed to operate 
into a 100-ohm galvanometer. A cali- 
brating control provides for accommo- 
dation of other galvanometer imped- 
ances. According to the manufacturer, 
full-scale accuracy of +3 percent can 
be obtained from 1 to 50 Mcy/sec, 
+6 percent from 50 to 150 Mcy/sec, 
and +1 db from 500 kcy to 1000 Mcy/ 
sec. The meter scale is linear. (Hewlett- 
Packard Co., Dept. Scil22, 1501 Page 
Mill Rd., Palo Alto, Calif.) 


® RADIATION ALARM is a pocket-sized 
device worn by the individual to pro- 
vide audible warning of radiation en- 
vironments. The device reacts with a 
violent crackle to radiation levels as low 
as 3 mr/hr; at 100 mr/hr a buzz re- 
places the crackle; at 1 r/hr the warn- 
ing becomes a shrill whistle. Radia- 
tion levels lower than 3 mr/hr are 
indicated by background clicking; the 
counter operates at levels up _ to 
3000 r/hr. Energy response range is 
30 kev to 2 Mev, and efficiency is 
said to be 98 percent. Two penlight 
batteries can operate the device for a 
week. (Gelman Instrument Co., Dept. 
Sci91, 106 N. Main St., Chelsea, 
Mich.) 


® CURVE FOLLOWER interprets function 
curves drawn as a double line with 
ordinary pencil on common graph 
paper. The penciled chart, mounted on 
the instrument’s revolving drum, guides 
a servo-driven capacitance probe that 
follows the centerline between the plot- 
ted lines. A potentiometer geared to the 
probe-drive mechanism divides any im- 
pressed voltage in the same proportion 


| as the drawn curve divides the graph 


scale. No chart wear is caused by the 
noncontacting probe. Drum rotation 
time is adjustable from 300 to 10 sec 
on standard models. Operation may be 
continuous or limited to an arbitrary 
number of cycles by a predetermined 


| counter. Units are available with one, 


two, or three channels. (Research, Inc., 
Dept. Scil28, P.O. Box 6164, Minne- 
apolis 24, Minn.) 


| @ TRANSMISSIBILITY PLOTTING SYSTEM 
plots automatically the ratio of r.m.s. 


values of two varying a-c voltages with 
respect to a third varying voltage. The 
system covers a 20-db dynamic range 


| with plots appearing on an x-y recorder. 
| Voltages at frequencies from 5 to 5000 


cy/sec may be plotted; when sinusoidal 
voltages are used, frequencies up to 20 
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Grow Aerobic and Anaerobic Cultures in the 


GYROTORY’ 
INCUBATOR 
SHAKER 


Model G25 is a controlled temperature incuba- 
tor with continuous shaking action. Agitation 
speed is continuously variable from 140 to 
400 rpm. A heavy-duty motor drives the triple- 
eccentric-shaft stabilizer assembly which dis- 
tributes positive, rotary motion to every flask on 
the 18”x30” platform. This rugged apparatus 
provides cool, quiet, and smooth-running 
operation with heavy workloads. Circulating , y Ls 
heated air, the fully insulated unit maintains Ovecat sapip ” nn ae 

constant temperature; from ambient, to 60°C., ene ae 
+'¥% °C, It is adaptable for tubes, bottles, and UNCONDITIONAL 1 YEAR WARRANTY 
other glassware, and is thoroughly reliable un- 
der continuous operation. Alternate speed write FOR 
ranges and connections for gassing are also CATALOG Yan. 
available. G25S-324 Km PRECISION. LABORATORY 


P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 


WA j ER. * CHROMATOGRAPHY * LIQUIDS 


RECORDING DIFFERENTIAL 
REFRACTOMETER 


REFRACTOMETER BUILT WITHIN 
RECORDER CASE 





G25 










NEW BRUNSWICK SCIENTIFIC CO., INC. 


APPARATUS 




















FULL SCALE RANGES =|0:000S TO 0.2 RiE 
SENSITIVITY O.OCOOOO 7 R.I. 





SaYalvmM 





° SALINITY 
* RESEARCH ¢ BRIX JUALITY CONTROL 


DIGITAL INDICATING 
DIFFERENTIAL REFRACTOMETER 


FULL SCALE RANGES-—0O.000O5 TO 0O.2 R.I. 
SENSITIVITY O.OOOO0O0OS R.!I. 
CASE 12 IN. X 5S IN. X ZIJN. 

BULLETIN 3-1770 DIGITAL REFRACTOMETER 


BULLETIN 2-1660 RECORDING REFRACTOMETER 


WATERS ASSOCIATES 
45|FRANKLIN ST. 


FRAMINGHAM, MASS. 
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MSE-MULLARD 
ULTRASONIC DISINTEGRATOR 


Designed to produce and utilize sound 
energy for the mechanical 
disintegration of cells and bacteria. 


e 


Disintegration of cells 

Disruption of micro-organisms 

Preparation of various cell and nu- 

clear fractions 

Lysis of red blood corpuscles 

Quantitative de-polymerization of 

molecules 

Preparation of emulsions 

Dispersion of solid and liquid particles 

Write for additional 
information 





ANSTRUMENTATION 
ASSOCIATES 


£ } 
Distributors of Laboratory and Scientific Specialties 


17 West GOth Street New York 23, N.Y 





LEY BOLD 


Gas Ballast 
VACUUM PUMPS 


— 
oe 
= 





World Famous Quality, Design 
and Dependability 

The Leybold Gas ballast design actually prevents con- 

densation of vapor in the pump. It prevents oil contami- 

nation from lowering ultimate pressures, cuts oil changes 

and pump maintenance. 

Leybold Pumps can be operated with or without gas 

ballast, so that you get the advan- . 

tages of both gas ballast and oil 

sealed rotary vane pumps. 


WRITE FOR NEW 
BULLETIN TODAY! 





LAPINE SCIENTIFIC COMPANY 
6001 South Knox Avenue, Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 








You Get Things Done With 
Boardmaster Visual Control 





yy Gives Graphic Picture of Your Operations— 
Spotlighted by Color 


vk Facts at a glance — Saves Time, Saves 
Money, Prevents Errors 
vy Simple to operate — Type or Write on 


Cards, Snap in Grooves 
sv Ideal for Production, 
Scheduling, Sales, Etc. 
ve Made of Metal. Compact and Attractive. 

Over 500,000 in Use 


Full price $4950 with cards 


FREE 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 


Traffic, Inventory 





24-PAGE BOOKLET NO. BF-40 
Without Obligation 





























GLASS ABSORPTION 
KLETT 


made 


CELLS =“, 





SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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INEXPENSIVE 
“SCIENCE” 
BINDERS 










Keep your copies of SCIENCE always available 
for quick, easy reference in this attractive, prac- 
tical binder. Simply snap the magazine in or out 
in a few seconds—no punching or multilating. 
It opens FLAT—for easy reference and read- 
ability. Sturdily constructed—holds 26 issues. 


Now made of stronger materials and with a 4-inch 
spine to accommodate heavier volumes. 


This beautiful maroon buckram binder stamped 
in gold leaf will make a fine addition to your 
library. Oniy $3.25 postpaid; add 50¢ for or- 
ders outside the U.S. (Personal check or money 
order, please.) Name of owner, 75¢ extra; year 
of issues, 50¢ extra. 


$C | E N ® E ° aia aa Ave., NW, 
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kcy/sec may be plotted. The instru- 
ment comprises identical numerator and 
denominator circuits, which incorporate 
a preamplifier, a driver operating a 
thermocouple heater, a reference signal 
thermocouple, a chopper error-voltage 
amplifier, potentiometers, and a circular 
dial indicator. The ratio of outputs of 
the two channels is obtained from a 
divider amplifier. (F. L. Moseley Co., 
Dept. Scil27, 409 N. Fair Oaks Ave., 
Pasadena, Calif.) 


® FREQUENCY COMPARATOR produces a 
d-c voltage or current output whose 
polarity and magnitude depend on the 
difference in frequency between two in- 
put signals. The output signal can be 
adjusted to zero at any desired ratio 
of the input frequencies. Standard out- 
puts available are 0 to 1 volt d-c filtered, 
0 to 5 volts d-c filtered, 0 to 50 pa 
filtered, and 0 to 1 ma unfiltered. Seven 
standard models cover the audio fre- 
quency range to 14 kcy/sec. Higher 
frequency units are available on special 
order. Accuracy of standard units is 
said to be better than +™% percent of 
full scale. (Pioneer Magnetics Inc., 
Dept. Scilll, 850 Pico Blvd., Santa 
Monica, Calif.) 


® CALIBRATOR for application in record- 
ing dynamic temperature variations 
with multi-channel oscillographs cor- 
rects for errors introduced by losses in 
the input cabling. The system provides 
automatic four-step calibration that is 
simultaneous or sequential. The calibra- 
tion sets the scale for direct reading of 
temperature into a low-impedance 
galvanometer regardless of input lead 
length or resistance. (B & F Instru- 
ments, Inc., Scil12, 3644 N. Lawrence 
St., Philadelphia 40, Pa.) 


=" PHOTOMETER is a ten-channel instru- 
ment that automatically determines, 
plots, and records the rate of change of 
transmittance. The instrument is de- 
signed for use with any standard tech- 
nique for automatic readout of protein- 
bound iodine determinations using the 
ceric-arsenite system. Iodine concen- 
trations in ten different samples are in- 
dicated simultaneously. Over-all ac- 
curacy of 0.4 yg percent is said to 
be achieved regularly. (Microchemical 
Specialties Co., Dept. Scil26, 1825 
Eastshore Highway, Berkeley 10, Calif.) 


" FLOWMETER of the turbine type is 
designed to measure extremely low 
flows with repeatability. said to be 0.25 
percent of reading. Meters are avail- 
able for ranges from 0.004 to 0.6 
gal/min. Output signal is an electrical 
pulse train at millivolt level that covers 
a frequency band of 10 to 200 cy/sec. 
(Potter Aeronautical Corp., Dept. 
Scil10, Route 22, Union, N.J.) 
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® DIELECTROMETER measures dielectric 
constant and loss tangent of radome 
and antenna covering materials at tem- 
peratures up to 2700°F. The device 
uses the resonant cavity technique. For 
a fixed excitation frequency, the change 
in length required to return the variable- 
length cylindrical cavity to resonance 
after inserting a material test sample is 
a measure of the dielectric constant of 
the material. Change in cavity Q pro- 
duced by the sample is used to calculate 
loss tangent. Dielectric constant is said 
to be measured within +1 percent. In- 
tegral heating is provided for preheat- 
ing up to 12 samples in a holder ad- 
joining the test cavity. (Boeing Air- 
plane Co., Dept. Scil13, Seattle 24, 
Wash.) 


™ TORQUE TRANSDUCER uses the varia- 
ble permeance principle with excitation 
at 400 to 3000 cy/sec. The transducer 
can |be operated into conventional 
recoiders and amplifiers that employ 
a-c |bridge circuitry. Nine standard 
ranges from 0.50 to. 10,000 in.-lb are 
available; higher ranges are available 
on special order. Four speed ranges are 
available: 0 to 6000, 0 to 25,000, 0 to 
50,000, and O to 75,000 rev/min. 
Linearity is said to be 1 percent over 
the operating range; operating tempera- 
ture range is —60° to +450°F. (Cres- 
cent Engineering & Research Co., Dept. 
Scil40, El Monte, Calif.) 

JosHUA STERN 
Natianal Bureau of Standards, 
Washington, D.C. 
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Letters 


(Continued from page 844) 

that she is no Milton, which might 
seem irrelevant, except that I believe 
none but a great poet is qualified to 
deal, poetically, with the lofty themes 
she set herself. I will not try to discuss 
her imagery or style, but I must men- 
tion a thoroughly unpoetic trick, of 
thivwing away her climaxes on resound- 
ing truisms like “The fecundity of life 
is to assure survival,’ or “To birth, 
death is a force reciprocal.” One ex- 
pects more of poetry than that, and 
when I say it lends itself to mockery I 
am not trying to be clever, I am think- 
ing of its effect on the opposition. 

As tactics, then, the poem can be 
described as a distinguished failure, but 
larger considerations are raised by ask- 
ing why this failure was necessary— 
why did the work attempt so much? Its 
proximate occasion, of course, is the 
urgent need for preservation of wilder- 
ness. That is what the photographs 
plead for so eloquently, and when I 
wrote that the mood of the text is re- 
lentlessly epic rather than lyric 1 meant 
that it protests far too much to serve 
its obvious purpose. The preservation 
of wilderness is urgent, and it is a moral 
as well as a political issue, but who are 
its political opponents? Granted that 
some of them are short-sighted or mer- 
cenary exploiters who might be stirred 
into “caring enough to act, and to act 
in time,” as Brower puts it, what is a 
reasonably foresighted developer to 
make of the call “to learn again to walk 
with Eden’s angels”? More to the point, 
perhaps, I doubt that a psychiatrist or 
city planner will be impressed by the 
lines “How simple our basic needs—/a 
little food, sun, air, water, shelter, 
warmth, and sleep!” One can agree 
that “of all resources, the most crucial 
is Man’s_ spirit,” without necessarily 
supposing that passage of the Wilder- 
ness Bill will alleviate the problems of 
mental health and juvenile delinquency; 
in the arena where conflicting political 
demands can claim equal moral justi- 
fication the apocalyptic tone of Nancy 
Newhall’s text seems to me poor strat- 
egy. It preaches to the converted, and 
irritates potential allies. 

I am sorry that so fine a book, and 
so nobly meant an effort, should have 
called forth these curmudgeonly reflec- 
tions, but their intention is entirely 
friendly to the cause of conservation, 
if not to all its methods. 

Perhaps I should add that any dis- 
pute Brower and I have about “eco- 
logically sound use” of resources must 
be purely semantic, hinging on the word 
ecology. Otherwise I cannot guess why 
my definition is “totally inadequate.” I 
include man’s spiritual aspirations and 
his psychic need for solitude and beauty 
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(as well as for social companionship) 
within my definition, and I think I also 
know well the scientific or archival 
function that undisturbed areas must 
serve for future ecologists. Presumably 
Brower reads “multiple use” of wilder- 
ness preserves, a slogan of some of his 
opponents, and he knows, as I do, that 
by that self-contradictory philosophy 
Mount McKinley National Park will 
suffer the fate of Walden Pond. But as 
a historian of environments, I also 
know that absolute freedom from hu- 
man disturbance has been unattainable 
since the Neolithic age began. I am 
just optimistic enough about human 
character to suspect that future genera- 
tions will find their Waldens in places 
as tame as Thoreau’s Walden must 
have seemed to John Muir. The melan- 
choly fact is that most of them will 
have to. 

EpwarbD S. DEEVEY 
Yale University, 
New Haven, Connecticut 


Imprinting 


It is regrettable that the term im- 
printing appears headed for the same 
semantic limbo that instinct, innate, 
and similar, once useful, terms attained 
some years earlier. This trend toward 
confusion has certainly not been re- 
tarded by the two most recent publi- 
cations dealing with the subject of im- 
printing (/, 2). 

Imprinting has generally been re- 
garded as a somewhat distinctive form 
of learning (3). Its primary character- 
istics appear to be a restriction of its 
occurrence to a fixed and relatively 
brief period in the life of an organism, 
the absence of overt reenforcement 
apart from that provided by the sub- 
ject’s response, and a relative stability 
of the preference that develops for the 
imprinted surrogate. Hess (4) has ad- 
umbrated some additional characteris- 
tics, though the significance of some of 
these (for example, differential effects 
of drugs) is questionable. 

Now it should be made clear that all 
but possibly one of these characters is 
common to forms of learning that have 
not, in the past, been considered in- 
stances of imprinting. Latent learning 
characteristically may occur in the ab- 
sence of overt reenforcement; single- 
trial conditioning is also not unknown 
(5), nor is the stability of the imprinted 
response as irreversible as was origi- 
nally supposed by Lorenz (6). The only 
factor in regard to which one can still 
assert the uniqueness of imprinting is 
its temporal fixity: if exposure to a 
surrogate does not occur within a lim- 
ited period during the development of 
the organism—the critical period—the 
preference for that surrogate does not 
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develop. If one argues that the con- 
cept of imprinting does not involve the 
notion of a critical period, limited in 
time, one can no longer defend the 
view that there is anything unique about 
imprinting as a learning process. 

I have argued elsewhere (7) for the 
view that intermediate processes link 
imprinting to conventional types of 
learning. However, since we do know 
that some kinds of responses can be 
established only by exposure to the 
relevant stimuli during a specific and 
brief period in the organism’s life, and 
that the response is linked to that stim- 
ulus in the absence of overt reenforce- 


ment, it does make sense to regard this 
type of learning as moderately distinct 
and to call it imprinting. 

The papers originally cited, therefore, 
are deemed misleading on the follow- 
ing grounds. 

1) Gray’s (J) periods of exposure to 
the model extended for intervals of 24 
hours and to ages of up to 5 days after 
hatching. How he can still assert that 
he has disproved James’s contentions 
(8) when James adhered to our more 
precise definition of imprinting is dif- 
ficult to understand. Under normal con- 
ditions, one might expect the result ob- 
tained by Gray to be attainable at any 
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period in the life of the chick. In con- 
trast, James’s results can be expected 
only from chicks of a specific age, the 
critical period. 

2) Moltz’s (2) efforts to redefine “ 
printing” operationally are manifestly 
peintless. When he ignores his own 
dicta and continues, in his discussion, 
to use imprinting in a manner differing 
from his own definition, he compounds 
confusion. 

Finally, I wish to assert that much of 
the dissatisfaction with the critical- 
period criterion for the occurrence of 
imprinting has been assuaged. The dif- 
ficulty has generally lain in the fact that 
no two workers could agree on the tem- 
poral definition of the critical period. 
It has recently been suggested (9) and 
demonstrated (/0) that this has been 
due to age determinations having been 
based on the event of hatching (in 
birds, at least), an event notoriously 
susceptible to environmental influences. 
When age determinations are based 
upon developmental age—that is, time 
elapsed since the onset of blastulation— 
no such major discrepancies appear. 
Thus, it appears entirely reasonable and 
empirically valid to define imprinting as 
a rapid form of learning limited in its 
occurrence to specific developmental 
stages. That, after all, was what Lorenz 
(71) originally stated. 

PETER H. KLOPFER 
Zoology Department, Duke University, 
Durham, North Carolina 
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1 should like to observe that, besides 
being a capable investigator, Klopfer 
has an ability to identify the important 
points at issue in the theoretical treat- 
ment of imprinting. But I cannot agree 
with some of his criticisms. 

First, he seems to object to the fact 
that I did not refer to a critical period 
in my most recent article on the subject 
of imprinting (J). The puzzling feature 
of the objection is that Klopfer did not 
mention any of the three earlier articles 
on imprinting of which I was author or 
co-author, wherein criticality was dis- 
cussed (2,3). His apparent inclusion of 
me among those who do not give proper 
attention to criticality might therefore 
be construed as something less than 
correct. The reason I neglected crit- 
icality in the article in question was the 
absence of appositeness. 

My report on imprinting to motion- 
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less objects was aimed at James’s (4) 
discussion of retinal flicker in imprint- 
ing, a discussion which emanated from 
what I felt to be a misinterpretation of 
otherwise perfectly valid data. I have 
tried, and failed, to understand why 
Klopfer does not believe my experiment 
to be a test of James’s interpretation. 
Since my first independent group was 
started at the age at which James began 
his dependent groups (experimental and 
control), Klopfer seems to be saying 
that I cannot adduce imprinting because 
I did use independent groups. If my in- 
ference is correct, then Klopfer does 
not consistently hold to his listing of 
one of the primary characteristics of 
imprinting as learning in a “fixed and 
relatively brief period.” My period ap- 
peared to be as fixed as James’s and 
was even briefer so far as range of age 
on exposure was concerned; if Klopfer 
implies that my experiment is invalid 
because I used a total exposure time 
per subject of 24 hours whereas James 
used but a fraction of this, then I 
haven’t the faintest idea what to say 
except that Klopfer has one opinion 
and I have another. 

Second, the hypothesis which Klop- 
fer advances to account for the dif- 
ferences in critical-period topography 
from experimenter to experimenter is 
ingenious and, to a zoologist, undoubt- 
edly plausible. I myself doubt that vari- 
ation in the onset of blastulation would 
explain anything more than the subject 
variability demonstrated when a group 
is exposed under a certain condition to 
a certain model, and even here I doubt 
that the hypothesis is sufficient. This is 
not the place to present experimental 
data, but perhaps I may say that I have 
evidence indicating it is differences in 
the models which produce some, and 
perhaps most, of the discrepancies in 
the topography of the critical period. 

This finding indicates to me at least, 
a genetic coding in the animal for re- 
activity to characteristics of the biologi- 
cally natural social companion, which 
we may have been approximating in 
various degrees with this and that dif- 
ferent kind of model. I have evidence 
that releasers can play a role in the 
responsiveness of chicks to novel ob- 
jects, a more significant role than con- 
temporary researchers may be prepared 
to accept (5). L wonder if Klopfer’s 
hypothesis, whatever its validity, does 
not encourage disdain of the fact that 
developmental level of behavior can be 
identified only through behavioral re- 
search. We are not yet in that ideal 
(and perhaps mythical) stage of science 
where physiological events can predict 
behavioral events previously unknown. 
Until that time, and provided Klopfer’s 
hypothesis is not absolutely valid, I sus- 
pect that dating the age of a subject 
from birth (or hatching) will work as 
handily as dating from blastulation. 
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Third, as a zoologist Klopfer ought 
to realize that much of the reason for 
dispute about imprinting is that theorists 
refuse to consider a functional theory 
of imprinting. It is not that such a 
theory is nonexistent, because several 
years ago I published my opinion that 
the function of the process of imprint- 
ing is the establishment of a social bond 
between the young and its parents, 
whether in animals or man (3). The 
study of imprinting is the analytical 
investigation of this process, with em- 
phasis on the behavior of the young. By 
seizing upon the more romantic ele- 
ments of imprinting in birds, such as 
the rapid learning evidenced in some 
cases and the ability of any researcher 
to become a Pied Piper of sorts, in- 


vestigators and theorists alike have ig- 
nored the most elementary of all ques- 
tions in the delineation of a behavioral 
process: what the process does for the 
species to help it survive and procreate. 
Behaviorists may yet regret the day they 
forgot their Darwin. 

Fourth, while Klopfer’s allusion to 
the history of the study of imprinting 
is by way of being an expository device, 
I should like to submit a few words 
about this history, if the rather inade- 
quate knowledge now commonly met 
with can be called history (6). Imprint- 
ing was discovered by Spalding, who 
was also, as nearly as I can determine, 
the man who first isolated critical 
periods (7). William James gave us our 
first systematic definition of criticality 
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in behavior and first stated the opinion 
that the process we now call imprinting 
is ended by the onset of the fear period 
(8). That aspect of imprinting theory 
accredited to Lorenz (9)—that im- 
printing involves a rapid learning of 
the first moving object that the hatchling 
sees—was previously stated in its es- 
sentials by Heinroth (/0), who appar- 
ently mixed long-known research facts 
with the quite peculiar learning theory 
of the German philosopher Hermann 
Samuel Reimarus (//). It was Reim- 
arus the Cartesian who originated the 
conception that lower animals learn 
what they need to learn in a rapid man- 
ner to complement their instincts (com- 
pare Lorenz’s similar conception in re- 
gard to imprinting); from Reimarus’s 
point of view this rapid learning was 
possible because animals cannot learn 
very much. 

While Lorenz should be given all 
possible credit for emphasizing the im- 
portance of imprinting, he cannot be 
given credit for a theory the basic out- 
lines of which are not his. Nor should 
he be given credit for inventing the 
term imprinting, which is a translation 
of the German term einzuprdgen used 
by Heinroth (/0), which in turn bears 
strong resemblance to the term stamp- 
ing-in frequently employed by Douglas 
Spalding (7). 

PuHitip HowarpD GRAY 
Department of Psychology, 
Montana State College, Bozeman 
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define ‘imprinting’ operationally are | 
manifestly pointless.” Considering his 
emphasis on the critical period, I sus- | 
pect that his dissatisfaction stemmed 
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from the belief that I ignored the 
“temporal fixity” of imprinting, a char- 
acteristic which he regards (and rightly 
so) as unique. The following definition, 
contained in the article to which Klopfer 
refers, makes it evident that I did no 
such thing: “Thus, imprinting will be 
defined as the procedure of visually 
presenting to an animal a large moving 
object during the first several hours of 
its life under conditions that insure that 
the object is not associated with such 
conventional reinforcing agents as food 
and water” (italics added). 

Klopfer also states that I ignored my 
“own dicta” and that I thereby com- 
pounded confusion. I must admit that 
I am unceratin as to what he intended 
to convey. To which dicta (or even 
dictum) is Klopfer referring? What is 
the nature of the confusion? To what 
extent have I compounded it? 

In conclusion, may I say that it does 
not appear unreasonable to expect a 
scientist to be explicit when criticizing 
the work of another and to offer at least 
some evidence in substantiation of a 
sweeping dismissal. 

HowarpD MOoLtz 
Department of Psychology, 
Brooklyn College, Brooklyn, New York 


Handling Scientific Information 


In a recent issue of Science [132, 
1922 (1960)], Helen Brownson, in the 
article “Research on handling scientific 
information,” makes the following 
statement: “. . . the essential problem 
of applying machines to the handling 
of scientific information on a large 
scale has yet to be solved. This un- 
solved problem has to do with means 
of analyzing the subject content, mean- 
ing, and relevance of documents for 
mechanized handling. Research direct- 
ed toward this end is making progress 
but is still in its infancy.” 

What Helen Brownson calls the un- 
solved problem is really a pseudo-prob- 
lem which cannot delineate or define 
a fruitful field for research. In The 
Mathematical Theory of Communica- 
tion, by Shannon and Weaver, the fol- 
lowing two statements appear: (i) “The 
semantic aspects of communication are 
irrelevant to the engineering aspects.” 
(ii) “This does not mean that the engi- 
neering aspects are necessarily irrele- 
vant to the semantic aspects.” 

If one properly understands these 
two statements, one can also under- 
stand why mechanized systems and 
coding can contribute to the semantic 
aspects of information storage and re- 
trieval systems and why semantic con- 
siderations cannot contribute to the so- 
lution of problems of mechanization 
(engineering aspects). Suppose one 
wished to develop a high-fidelity system 
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for the reproduction or transmission of 
music. Such a high-fidelity system, prop- 
erly engineered, might convey a good 
violin tone—that is, the engineering 
would contribute to the esthetics. On 
the other hand, whether or not violinists 
in general played sweet or sour notes 
would make no contribution to the de- 
velopment of high-fidelity systems— 
esthetics would not contribute to the 
engineering. We are only interested in 
storage and retrieval systems because 
individuals can index material, although 
some index poorly. Whether the index- 
ing is good or bad does not contribute 
to the engineering aspects or the 
mechanization of storage and retrieval 
systems. On the other hand, good 
mechanized systems can convey the re- 
sults of good indexing. 

In brief, the type of research de- 
scribed by Helen Brownson can only 
be justified by denying Shannon’s state- 
ment that the semantic aspects of com- 
munication are irrelevant to the engi- 
neering aspects. This is not usually 
understood, because this statement is 
confused with the converse statement— 
that engineering aspects are relevant to 
semantic aspects. 

MORTIMER TAUBE 
Documentation Incorporated, 
Washington, D.C. 


I do not believe the quotations Taube 
gives from Shannon and Weaver are 
relevant to the broad problem discussed 
in my article, which is much more than 
an engineering problem. In his state- 
ment about “the semantic aspects of 
communication,” Shannon was _ using 
communication in a very special sense 
—namely, the transmission of messages 
from one point to another. The para- 
graph containing that statement begins: 
“The fundamental problem of commu- 
nication is that of reproducing at one 
point either exactly or approximately a 
message selected at another point” (p. 
3). Weaver provides further clarifica- 
tion: “The mathematical theory of the 
engineering aspects of communication 

. admittedly applies in the first in- 
stance only to . . . the technical prob- 
lem of accuracy of transference of vari- 
ous types of signals from sender to re- 
ceiver” (p. 97). He emphasizes that the 
word information, in this theory, is used 
in a special sense that must not be con- 
fused with its ordinary usage; in par- 
ticular, it must not be confused with 
meaning. At this point, Weaver states, 
“It is this, undoubtedly, that Shannon 
means when he says that ‘the semantic 
aspects of communication are irrelevant 
to the engineering aspects’ ” (p. 99). 

In discussing the interrelationship of 
the technical, semantic, and effectiveness 
problems of communication, Weaver 
points out that the mathematical theory 
“contributes to the problem of transla- 
tion from one language to another, al- 
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though the complete story here clearly 
requires consideration of meaning, as 
well as of information” (p. 115). 
Translation: is only a part of the broad- 
er problem of dealing effectively with 
the content of scientific literature. 
Arguing by analogy is confusing if 
the analogy is not a close one. With 
respect to mechanization of the han- 
dling of scientific information, the prob- 
lem is not that of designing something 
equivalent to a high-fidelity system for 
the reproduction or transmission of 
music. We are not merely trying to 
develop means for undistorted repro- 
duction or transmission of scientific 
writings. A closer analogy might be 
the mechanization of some or all pro- 
cedures involved in handling written 
music so as to facilitate searches for, 
say, compositions of a particular pe- 
riod in a particular style, rhythm, and 
tempo, in which a certain combination 
of notes is used. The essential problem 
then would be how best to obtain and 


to store coded representations of the 
| compositions’ characteristics and con- 
| tents, 


in machine-searchable form, so 
that compositions with the desired char- 


| acteristics could be readily identified— 


after, of course, first determining what 
musicologists are likely to want to 
search for. 

I don’t know for whom Taube speaks 
when he says, “We are only interested 
in storage and retrieval systems because 
individuals can index material. .. .” It 
is clear that many persons doing re- 
search or administering funds for re- 
search in this field believe it worth 
while to explore the possibility of 
mechanizing the indexing process or its 
equivalent. It is important, of course, 
to work on the engineering problem of 
efficient manipulation of index data. 
Such work, however, will contribute 
little toward the broad problem of 
mechanizing the retrieval of scientific 
information if the indexing, whether 
human or mechanized, is poor. Mecha- 
nized information-handling systems will 
serve us well only if human analysis 
and indexing of the “input,” or what- 
ever mechanized procedures may substi- 
tute for them, are sufficiently reliable 
for scientists to have confidence in the 
systems. 

HELEN L. BROWNSON 
National Science Foundation, 
Washington, D.C. 


Doomsday 


The article “Doomsday” by von 
Foerster, Mora, and Amiot [Science 
132, 1291 (1960)], although perhaps 
written and published with an obvious 
tongue-in-cheek attitude, has received 
some publicity in the newspapers, and 





there is danger that it may be taken too 
SCIENCE, VOL. 133 








Sc 


ral 
24 





a ae. oe ee ee 


‘oo 


e- 


on 


aps 
ous 
ved 
ind 
too 


133 





seriously. At least one well-established 


‘biological fact has been omitted from 


the calculations: in human beings it still 
takes about 270 days from conception 
to delivery. This fact sets an ultimate 
limit upon the productivity factor a. If 
we consider only the reproductive fe- 
male population (assuming the presence 
of enough males to maintain the neces- 
sary conception rate), it is apparent that 
the doubling time cannot ever be much 
less than % year. If von Foerster’s 
equation is valid until this doubling time 
is reached, the curve at this point has 
to depart from the power function and 
revert to an exponential, 


IN. =" e2e, 
where a cannot exceed 
0.69315/0.75 = 0.925 yr. 
From von Foerster’s Eq. 12, 
a = 0.99/7, 
so the power function fails at 
7 = 0.99/0.925, 


or 1.07 years before “dooms-time,” 
when the world population would only 
be, from von Foerster’s Eq. 11, 


N = 1.79 x 10/7" 
= 1.67 x 10", 


a value which corresponds to a popula- 
tion density less than 5 times that of 
Japan at present. Of course, males and 
children add something to the problem, 
but 1.7 x 10'* is far short of infinity, 
so there is still a ray of hope. 
J. S. ROBERTSON 
V. P. BonD 
E..P. CRONKITE 
Medical Research Center, 
Brookhaven National Laboratory, 
Upton, New York 


The essay in doomsmanship of von 








Foerster, Mora, and Amiot is to be | 


commended. With the exception of 
their remarks about Malthus, their con- 
clusions are essentially correct. I say 
this because essentially these same con- 


clusions can be arrived at from Mal- | 


thusian principles. 
People who are without food and 
water for any extended time die first of 


dehydration and then of starvation. | 
Hence one can predict with confidence | 
that food and water supplies, F, will | 


limit human populations (deserts, high- 
way U.S. 66, 110°W, 1960). This idea 
can be expressed symbolically as fol- 
lows: 


dN/dt = &F (1) 


where N is the population size, ¢ is the 
time, and k: is the rate constant for the 
conversion of food into people. 
Because food supplies are ultimately 
limited only by available carbon and its 
rate of conversion into food by solar 
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energy, we can also predict, also con- 


-fidently, that the limiting rate of food 


supply is constant. The rate of food 
accumulation is zero, however, because 
the limiting popuiation is hungry. It is 
also certain that in order to reach a 
limiting population, all surplus food 
supplies would have to be consumed, or 


N = Nynasz, F=0 (2) 


Substituting Eq. 2 in Eq. 1 and inte- 
grating, we find, sure enough, that the 
human population becomes maximal; 
thank goodness it wasn’t infinite after 
all. 

It should be carefully noted that the 
limiting population may turn out to be 
larger than that estimated above be- 
cause people may become smaller. 

In conclusion, we should not sell 
Malthus short. His work in theoretical 
demography is so nearly contemporary 
as to make one wonder. There is a 
solution that has not yet been suggested 
(except by Swift, for one special case) : 
cannibalism. 

WILLIAM E. HUTTON 
5133 Waterman Boulevard, 
St. Louis, Missouri 


In the article “Doomsday,” the as- 
sumption is made that the fractional 
rate of growth of population will in- 
crease with the population; conse- 
quently, as the population becomes 
larger, the fractional rate of growth be- 
comes larger and before long exceeds 
the maximum possible rate of increase 
permitted by the biology of the human 
species. It seems obvious that such a 
theory has no relation to reality and is 
of no value whatever in predicting 
future populations. 

It is possible, however, to use the 
methods of this article, starting from 
more plausible assumptions, and to ar- 
rive at population growth curves which 
not only are in agreement with the facts 
of the past but which do yield helpful 
suggestions as to how the population 
will grow in the future. Such a formu- 
lation has been made, in accordance 
with the ideas of Raymond Pearl re- 
flected in Eq. 2 of von Foerster et al. 

The basic assumption is that the pop- 
ulation increases at a rate which is pro- 
portional to the product of the popula- 
tion and another term which is equal to 
the supportable population of the region 
minus the population itself at that time, 
all divided by the supportable population 
at the same time. This is the same as 
Pearl’s basic differential equation except 
that he calls the so-called supportable 
population the ultimate population and 
treats it as a constant. In the new for- 
mulation the supportable population is 
considered to be a function of time— 
namely, a constant plus another con- 
stant times time. The resulting differ- 
ential equation is easily solved in gen- 
eral form, and curves have been con- 
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structed in terms of general parameters 
which make it possible and convenient 
to extend the historical data of popula- 
tion of a given city or region into the 


future. The assumption that the sup- 
portable population increases with time 
is in agreement with the assumption of 
von Foerster et al.—namely, that sci- 
ence and technology do increase the 
ability of a region to support its popula- 
tion. 

Using these theories and the set of 
curves that have been constructed, we 
find that the population of the United 
States agrees remarkably well with the 
appropriate curve from the family of 


curves referred to, starting with census 
data for 1790 and ending with data for 
1960. The simpler logistic curve of 
Pearl fails to give agreement after 1940. 
One’s prediction of future population 
of the United States depends of course 
upon the choice of constants, and this 
in turn depends upon one’s estimate of 
the rate of increase of the ability of our 
territory to support the future popula- 
tion. Whether this ability increases 
linearly with time or at a faster rate 
seems to me to be a matter of conjec- 
ture at this time. In any case, such a 
formulation does offer promise of as- 
sistance to those who wish to predict 
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future populations, and the absurd re- 
sults reported in the article “Doomsday” 
should not discourage us from making 
attempts of this sort. 

W. E. HowLanpD 
Purdue University, Lafayette, Indiana 


The article by von Foerster, Mora, 
and Amiot would be too ridiculous to 
comment on if it were not such an out- 
standing example of the inadmissible 
use of mathematics to prop up a mani- 
festly absurd conclusion. I suppose that 
the authors are aware of that absurdity, 
although the tone of the article gives 
little ground for the supposition, but | 
wonder why they are not also aware 
that such articles run the very real 
danger of increasing the mistrust that 
many have always shown even of the 
legitimate uses of mathematics. 

The article is so easy to criticize on 
the basis of the too free use of unsup- 
perted hypotheses (particularly Eq. 3) 
that I shall not do so. 
show that even if the stated hypotheses 
are accepted the conclusion does not 
follow. 

It is assumed in the article that the 
“productivity” a of a population with N 
members is given by 


-_ W/k 
a = aN” 


(Eq. 3), where a and k are constants. 
The authors then use the “fact” that the 
rate of change of population is given by 


dN/dt = aN 
= aN? + 2/* (1) 


to conclude that N goes to infinity at 
some finite value (A.D. 2027) of the 
time. 

[ wish only to point out that this non- 
sense does not arise if one only recalls 
that the size of a population is always 
an integer. As a result, the expression 
dN/dt has no real meaning except as 
an approximation, a fact the authors do 
not bother to point out. Eliminating 
this approximation, we see that Eq. | 
should read 


N(n) — N(n-1) = 

alN(n—1)] **7*, n = 1,2,..., 
where n refers to the generation under 
consideration and the unit of time has 
been taken as a generation. Recalling 
that N = | for all n since N is an inte- 
ger, we see that 


N(n) = N(n-1) + \ao| [N(n—1)] + + 3/* 
= (1+ |aol) [N(n—1)]***”* 


Thus, 


N(n) = (1 + aol MO * "En (oy 
which is clearly finite for all n. 

The argument here should not be 
misconstrued. The point is not that the 
world’s population growth is not a seri- 
ous problem but only that progress to- 
ward resolution of the problem is in no 
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way served by publication of arguments 
which, on their face, must be false and 
which may do some incidental harm. 
The authors express the hope that their 
article will “add some fuel to the heated 
controversy about whether or not the 
time has come when something has to 
be done about population growth con- 
trol.” If the article has this effect, it can 
only be on a controversy among fools. 
MARVIN SHINBROT 
Stanford University, Stanford, 
California, and Lockheed Aircraft 
Corporation, San Jose, California 


We appreciate the opportunity to 
comment on the remarks which have 
been made with respect to our article 
“Doomsday.” There are two points 
which seem to need further clarification. 
Since we erroneously believed that these 
points are part of the household furni- 
ture of the scientific community, we 
apologize for having neglected to restate 
them explicitly. The first refers to the 
relation between theory and reality, and 
to the supportability of a hypothesis. 
We believe that support of a hypothesis 
is gained through compatibility with ex- 
perimental observation (/) rather than 
by arguments about what should be the 
case or what should not be the case. 
This compatibility establishes the rela- 
tion between theory and reality and 
serves as a touchstone for accepting or 
rejecting a hypothesis. If some of our 
readers express doubt whether or not 
our simple hypothesis (Eq. 3) has any 
connection with reality, we obviously 
failed to keep them interested in this 
subject long enough to turn to our 
Fig. 1, which offers a comparison be- 
tween theory and observation. Although 
we know that such a comparison, how- 
ever favorable, will never prove the 
“truth” of a hypothesis, we pointed out 
that it seems that our Eq. 11 may, at 
least, “serve as an adequate empirical 
formula for presenting most of our 
recorded data on human _ population 
growth” (2). ; 

The second point refers to the inter- 
pretation of singularities of the form 


lim y = © 
x—> Xp 
appearing in the description of the be- 
havior of some finite physical systems. 
Expressions of this form can be found 
galore. For instance, let x and y repre- 
sent, respectively, velocity and pressure 
at Mach 1 (3, pp. 3-118); or voltage 
and current at breakdown voltage in 
gaseous conduction (3, pp. 4-171); or 
wavelength and index-of refraction in 
optical absorption bands (3, pp. 6-63); 
or temperature and magnetic suscepti- 
bility at Curie point in the theory of 
ferromagnetism (3, pp. 4-118); and so 
on. Physical theory behind these ex- 
pressions is termed neither absurd nor 
ridiculous, nor is it customary to deny 
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_that such theories have predictive value 


because of these singularities. On the 
contrary, since the generally accepted 
interpretation of expressions such as 
these, in which a parameter increases 
rapidly beyond all bounds, is that the 
system as a whole becomes highly in- 
stable in the vicinity of the critical value 
xo of the corresponding parameter, these 
singularities serve as welcome warning 
signals that some breakdown of the sys- 
tem’s structure is to be expected. 

With respect to the first letter, by 
Robertson, Bond, and Cronkite, we are 
very happy to note that this medical re- 
search team went along so well with 
our proposed thesis of “adequate tech- 
nology,” because they obviously must 
have in mind some tricks for reducing 
the age of puberty in the human fe- 
male—the greatest bottleneck in speed- 
ing up the rate of reproduction. But 
who are we to argue with doctors about 
such points of physiology? However, 
we may argue their mathematics, be- 
cause (i) they used a wrong equation 
for calculating dooms-time for a par- 
ticular doubling time, and (ii) they 
failed to follow up their own argument 
by omitting to calculate the population 
at doomsday according to the proposed 
exponential. With our expression for 
doubling time Af: (that is, Eq. 13, and 
not Eq. 12), one finds the correspond- 
ing dooms-time to be 1 = 2.25 At, 
and invoking Eq. 11, one obtains N:, 
the population on that date. With the 
aid of the suggested exponential we 
have No, the “finite” population at 
doomsday: 


Np = N,2"/4"? = 3.70 * 10"/(Ats)” 


With the suggested value of Ats = 0.75 
one obtains Nv = 5:10". This corre- 
sponds to a population density 15 times 
that of Japan and about 10 percent 
that of New York City today. We pre- 
dicted that this population density 
would occur on | January, A.p. 2024, 
plus or minus 5.5 years. But according 
to the arguments advanced by Robert- 
son, et al., we will have this squeeze 
just 1000 days later. If this is consid- 
ered to be a ray of hope, the ray is very 
dim indeed. 

We share Hutton’s admiration for 
T. R. Malthus, whose omnipresence in 
the minds of pessimists as well as opti- 
mists we believed we had pointed out. 

Howland’s suggestion for an ap- 
proach to population problems is for- 
mulated in the differential equation 


dN _ 
a ahs: 


where eo is a constant and No is the 
“supportable population.” Although this 
hypothesis may be plausible, it has un- 
fortunately no relation to reality when 
confronted with estimates of the human 
global population, unless, as Howland 
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N (1 — N/Nv) 





points out, ad hoc adjustments for No 
are made as time goes on. Thus, this 
theory requires development of a theory 
for No as a function of t or N. No such 
function, to Howland’s and our knowl- 
edge, has as yet been suggested which 
would fit past data over a period longer 
than, say, ten generations. In this di- 
lemma we would like to propose, in all 
modesty, to try tentatively the following, 
perhaps not too implausible, hypothesis 
—namely, that No (N), the supportable 
population, is almost always somewhat 
larger than the instaneous population 
N. We suggest: 
No = N/(1- = N") 

with the constants ao/eo. and k to be 
determined by observation. We hope 
that this suggestion meets with How- 
land’s approval, because it catches three 
flies with one stroke. First, it expresses, 
in some sense, our principle of “ade- 
quate technology,” to which Howland 
has no objections; second, it will enable 
Howland’s proposed differential equa- 
tion, when properly integrated, to repre- 
sent human population growth over 
more than a hundred generations with 
a mean deviation of less than 7 percent; 
and, third, it eliminates guesswork about 
a quantity which is, in principle, inac- 
cessible to experimental observation— 
namely, No, the size of the supportable 





population. This is easily seen by insert- 
ing our suggested function into How- 
land’s proposed differential equation, 
which leads, after integration and ad- 
justment of the constants by the peg 
of least squares, to our Eqs. 11, 12, and 
13, which are free of unobservable 
parameters. We hope that with this 
little excursion we have supplied How- 
land with precisely that formulation 
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which, according to him, “does offer 
promise of assistance to those who wish 
to predict future populations.” 

Unfortunately, politeness forbids us 
to respond to Shinbrot’s remarks be- 
cause this would involve him in a con- 
troversy which—in his own words— 
can only be on “a controversy among 
fools.” Otherwise we would have 
pointed out our agreement with his feel- 
ing that it is unkind to perform a Dede- 
kind cut on a man. On the other hand 
we could not write our differential equa- 
tion in the form suggested by Shinbrot 
because we do not know of any integer- 
triple N(n),N(n—1), and ao, which 
would fit for k  1/i (i=1,2,3....), his 
sugested difference equation. Obviously 
he must know such triples, and thus his 
suggested relationship will remain for- 
ever “Shinbrot’s last theorem.” 

In the meantime, while we were dis- 
playing our wits and know-how in more 
or less learned discussions about the 
perennial question of how many angels 
can dance on a pin point, over ten 
million real people of flesh and bone, 
with hopes and desires, with sorrows 
and pain, have been added to our family 
of man. Our responsibility demands 
that we be ready with an answer when 
these millions ask for their right to live 
the span of their human condition in 
dignity. 

Let us join forces so that we will not 
be caught in a dispute seen prophetically 
by Francesco de Goya y Lucientes: “Of 
what will they die?” 

HEINZ VON FOERSTER 
PATRICIA M. Mora 
LAWRENCE W. AMIOT 
Department of Electrical Engineering, 
University of Illinois, Urbana 
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History of the Microscope 


In Paul Klopsteg’s article, “The in- 
dispensable tools of science” [Science 
132, 1913 (1960)], there are several 
statements on the historical aspects of 
microscopes and microscopical dis- 
coveries which are inaccurate. In the 
interest of keeping the historical rec- 
ord correct, I submit the following. 

It is considered [see, for example, 
A. J. Kluyver’s notes on Leeuwenhoek’s 
letter to the Royal Society dated 9 Oc- 
tober 1676, in Collected Letters of 
Antoni van Leeuwenhoek, Swets and 
Zeitlinger, Eds. (1939, 1941), vols. 
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1, 2] that bacteria were undoubtedly 


‘observed and described by Leeuwen- 


hoek as early as 24 April 1676, and 
not 1681, as stated. Further, De Waard 
[see A. Schierbeek, Measuring the 
Invisible World (Abelard-Schuman, 
1959)] has discovered that Zacharias 
Janssen was born in 1588, and his son 
Hans, in 1611, so that neither could 
have invented the compound micro- 
scope in 1590. 

RAYMOND N. DOoETscH 
Department of Microbiology, 
University of Maryland, College Park 


Food Additives 


The 27 May 1960 issue of Science 
[131, 1581 (1960)] gave editorial ap- 
proval to the report of the Panel on 
Food Additives of the President’s 
Science Advisory Committee. The prin- 
cipal recommendation of the panel was 
to set up an advisory board “to weigh 
evidence and make recommendations to 
the Secretary of the Department of 
Health, Education, and Welfare on ‘the 
basis of available scientific data on ap- 
plications for the approval of food 
additives.” In evaluating this recom- 
mendation two facts should be con- 
sidered. First, the panel probably 
would be under heavy pressure from 
corporations who would want exemp- 
tion now for additives for which there 
is some evidence of carcinogenic effect 
in animals. Second, on the basis of 
present data and techniques, there is 
no way to make a reliable prediction 
of the “safe” level of a carcinogertic 
compound, and—to quote the report— 
“definitive answers useful in extrapola- 
tion to man may not be expected for 
many years to come.” 

While the report discusses a number 
of the major difficulties in the path of 
scientific decision-making in this area, 
there is one particular difficulty (which 
gets bare mention in the report) that 
we would like to stress here because 
it is often overlooked. This difficulty 
arises because (i) the population at 
risk is of the order of 10° persons; (ii) 
our primary emphasis is on controlling 
the number (rather than the propor- 
tion) of cancer cases; and (iii) direct 
estimates of the risk probabilities would 
be based on relatively small experi- 
ments (10 to 10° animals). Since we 
would be concerned if an agent pro- 
duced, say, 100 cancer cases, a “safe” 
level would require risk probabilities of 
the order of 10°. Statistical theory 
indicates that to obtain adequate direct 
estimates of such small risk probabili- 
ties would require a sample of 10°. 

From this standpoint, consider the 
decision rule: If no cancers develop in 
1000 test animals, classify the corre- 
sponding level of the agent as “safe.” 
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The probability of obtaining zero cases 
in a trial sample of size n, when the 
true incidence is p, is given by the last 
term of the binomial expansion [p + 
(1—p)]}", (1—p)". Thus, if an agent 
were capable of producing 100,000 
cases of cancer in the United States 
population at risk (p= .001), there 
would be about one chance in three 
[(1 — .001)*”] that the agent would be 
classified as “safe.” Even if we make 
the common assumption (which is not 
always legitimate) that dividing the 
dose level by 100 would be equivalent 
to obtaining no cancers in 100,000 test 
animals, in such a test of an agent 
which could produce 1000 cases in a 


population of 100 million (p = .00001), 
there is a one-in-three chance [(1— 
.00001)'""°"] that no _ experimental 
tumors would occur. 

The present alternative to direct esti- 
mation of risk probabilities is extra- 
polation from dose-response curves. 
The report states that “dose-response 
curves for certain potent carcinogens 
in animals have been worked out from 
which can be reliably predicted the 
probability of an individual, in a given 
size population, developing a tumor 
from a given dose of carcinogens.” This 
statement requires qualification. While 
a given technique (such as probit anal- 
ysis) will often be adequate for ordi- 
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nary applications (which involve inter- 
polation or very limited extrapolation) , 
the extrapolation required here makes 
the estimate heavily dependent on the 
assumption about the underlying distri- 
bution (such as the normal distribu- 
tion). This point is evident when 
several alternative linearizing transfor- 
mations (probits, logits, angits, and so 
on) are used on the same data. While 
all may provide a fair fit to the observed 
points and very similar estimates for 
the LDs (50-percent probability), the 
extrapolated estimates for very small 
probabilities will not even be of the 
same order or magnitude. Such pre- 
dictions are clearly not reliable enough 
to be used in a decision where human 
lives are involved. 

Until reliable decision-making pro- 
cedures for the food additive situation 
are developed—and to develop them 
is certainly not an easy task—we would 
question the advisability of vesting an 
advisory board with power to exempt 
chemicals that have some experimental 
carcinogenic effect from the present 
Food Additive Amendment of the 
Food, Drug, and Cosmetic Act. An 
advisory board to review procedure to 
be considered adequate for testing 
chemicals for carcinogenic effect in 
man would, of course, be useful. The 
creation of such a board probably 
does not require any amendment to 
existing legislation. 

Morton L. LEVIN 
IRwIN D. J. Bross 
PAUL R. SHEEHE 
Roswell Park Memorial Institute, 
Buffalo, New York 


Goals of Secondary School Teachers 


As a secondary school teacher (in 
biology), I feel I must reply to Merritt 
A. Williamson’s letter in Science [132, 
1732 (1960)]. 

In his statement, “college teaching, 
as contrasted with secondary school 
teaching, is concerned with the devel- 
opment within the student of the 
power to think, reason, appreciate, and 
discriminate ... ,” he implies that these 
are not the objectives of the secondary 


| school teacher. He is very wrong. These 


are the objectives I had when I taught 
sixth-grade and eighth-grade biology 
and which I now have in teaching 
tenth-grade biology. That I am _ not 
alone is evidenced in the fact that, 
through the American Institute of 
Biological Science’s Biological Sciences 
Curriculum Study program, hundreds 
of secondary school teachers (among 
others) contributed to the development 
of three different approaches to the 
teaching of biology, all of which em- 
bodied these same objectives. 

There are 118 teachers now using 
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these three BSCS approaches this year, 
and I know secondary school teachers 
in other areas as well as in science who 
work toward these same goals in their 
regular teaching programs. 

That we do not achieve nearly so 
much as we would like can be explained 
by the fact: that time is necessary for 
continuous planning, evaluation, and 
reorganization of any teaching program 
as it relates to the individual student 
and his progress. At the elementary 
and secondary levels this time is avail- 
able each day only after a continuous 
sequence of periods of meeting stu- 
dents in either academic or extracurric- 
ular pursuits (periods that often include 
the noon hour), broken only by the 3- 
minute interval for changing classes. 

Even so, secondary (and elementary) 
school teachers are concerned and do 
work toward helping the student de- 
velop his ability to think, reason, ap- 
preciate, and discriminate. We need, 
somehow, to provide time for regular 
professional interchange of ideas in the 
school day, both within a school sys- 
tem and between school systems, so 
that all teachers will be stimulated to 
work more directly to accomplish these 
aims in spite of many seemingly in- 
surmountable difficulties. 

MARON E. STEWART 
Ionia High School, Ionia, Michigan 


Books and Advertising 


W. H. Oldendorf [Science 133, 198 
(1961)] should be advised that one 
very good reason for not contaminating 
books with advertising as he suggests 
is the very costly increase in postage 
that results. 

RAYMOND B. FREEMAN 
4131 Linden Avenue, 
Western Springs, Illinois 


Radiation Exposure 


The article by Newell and Naugle on 
radiation in space [Science 132, 1465 
(1960)] is an interesting and timely 
treatment of the subject. However, it 
contains several references to ionizing 
radiation exposure standards for human 
beings which I feel may be misleading. 

A figure of 0.3 r per quarter is re- 
ferred to as an exposure standard for 
radiation workers. To my knowledge, 
this has not been proposed by any 
group. It probably represents a simple 
decimal-point slip from the 3.0 rem 
(close enough to the roentgen for this 
discussion) per quarter recommended 
by the National Committee on Radia- 
tion Protection and Measurements 
({NCRP), the International Commission 
on Radiological Protection (ICRP), and 
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the Federal Radiation Council (FRC). 
This error then resulted in the value 
1.2 r per year given in Table 4. Neither 
0.3 r per quarter nor 1.2 r per year is 
consistent with the value 5.0 r per year 
given in the same table. 

The long-term occupational dose in 
the numerical recommendations of the 
three groups mentioned above is 
5(N—18) rem, where the individual’s 
age is N and greater than 18. Thus, a 
person over the age of 18 would be 
permitted 12 rem every year (3 rem 
times 4 quarters) until he reached the 
dose derived by the formula. 

The reference to a 25-roentgen “max- 
imum permissible emergency dose” 
leaves the impression that some serious 
biological effect will ensue from a 
higher dose. The article seems to have 
taken a portion of the NCRP’s Hand- 
hook 59 (as revised) out of context. 
The complete thought is, “An accidental 
or emergency dose of 25 rems to the 
whole body or a major portion thereof, 
occurring only once in the lifetime of 
the person, need not be included in the 
determination of the radiation exposure 
status of that person. .. .” 

The NCRP and ICRP are unofficial 
groups. More recent in origin, and more 
directly related to NASA, is the FRC, 
whose recommendations have been ap- 
proved by the President for the guid- 
ance of federal agencies. One recom- 
mendation of the FRC would permit 
a dose exceeding that set forth in the 
radiation exposure guides after careful 
consideration of the reason for the 
larger dose. Surely, a man in space 
would qualify for consideration. 

THomas S. ELy 
Office of Health and Safety, 
U.S. Atomic Energy Commission, 
Washington, D.C. 


As noted by Ely, our article contains 
an error in Table 4. The maximum per- 
missible dosage for radiation workers 
should be 3 r per quarter and 12 r per 
year, provided the individual’s total 
long-term occupational dose does not 
exceed 5(N — 18) r, where N is his age 
in years. The statement, “In 10 hours a 
man would receive his allowable yearly 
dose even with this amount of shield- 
ing,” should then read, “In 6 hours a 
person would receive his allowable 
quarterly dose even with this amount 
of shielding.” 

The statement, “After taking such a 
dose [25 r] the man would not be per- 
mitted to take any more radiation in 
his lifetime,” should, as noted by Ely, 
be deleted. ¥ 

It was our intent in the article to 
give the relative orders of magnitude of 
the radiation levels in space and per- 
missible dosages to indicate the magni- 
tude of the problem presented by this 
radiation environment. It was not our 
intent to give the impression that we 
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were specifying the permissible dosages 
for manned space flight. 

There are three errors in the second 
section of Table 2. Item b should read: 
“Electrons, E>200 kev: omnidirectional 
intensity: = 1 xX 10° cm” sec”.” Item 
c should read: “Protons, E>60 Mev: 
omnidirectional intensity: = 10° cm” 
oes C2). 

HoMER E. NEWELL 
JOHN E. NAUGLE 
National Aeronautics and Space 
Administration, Washington, D.C. 
Note 


1. The symbol < here means “less than or ap- 


proximately.” 


Sustained Swimming in Dolphins 


Johannessen and Harder, authors of 
the report “Sustained swimming speeds 
of dolphins” [Science 132, 550 (1960)], 
imply that the “length of time at ob- 
served speed” (in their Table 1) neces- 
sarily represents in each case a time 
during which the animals swam con- 
tinuously and unaided at the indicated 
speeds. It is this implication on which 
I wish to comment. 

Establishing the sustained work ca- 
pacity of dolphins by the observational 
methods used by these authors requires 
identification of the individual animals 
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during’ the indicated timing periods. 
The valdity »f using groups of dolphins 
for this purpose is questionable. How 
can the authors be sure that a group, 
seen from a quarter of a mile to several 
miles away, is necessarily made up of 
the same individuals, or is even the 
same group, as one seen a few minutes 
earlier or later? 

Part of the problem of proving the 
marine animal’s capacity for sustained 
swimming at high speed seems to be 
that of showing that a portion or all of 
the required energy is not derived from 
waves. Observations have shown that 
in some cases no apparent swimming 
effort is required for dolphins in a bow 
wave to move through the water at 10 
knots (/). They have also been seen 
riding natural waves near shore (2). 

The numerous observations of “wave- 
riding” dolphins have been variously 
explained as resulting from gravity (3), 
buoyancy (4), and pressure (5)—forces 
associated with the waves. The question 
of the origin of the force or forces ac- 
tually producing the “wave riding” 
seems at present unresolved. 

The work referred to above suggests 
strongly that observational programs 
designed to demonstrate the work ca- 
pacity of marine animals swimming 
near the surface should give particular 
attention to waves. The sizes and direc- 
tions of motion of local wind waves and 
of swell may be important, especially 
as they are related to the directions 
and speeds of motion of the observing 
ship and of the animals observed. 

If dolphins and other marine animals 
can indeed utilize the energy of waves 
on the open sea, as well as bow and 
coastal waves, then the virtual absence 
of wave data in the observations re- 
ported by Johannessen and Harder 
makes it seem doubtful that these ob- 
servations can be regarded as clear ev- 
idence of the sustained-work capacity 
of the animals concerned. 

A. H. Woopcock 
Woods Hole Oceanographic Institution, 
Woods Hole, Massachusetts 
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In answer to Woodcock’s comments 
we suggest that the questions raised are 
not applicable to our report to the ex- 
tent that Woodcock infers. He wonders 
at our using groups of dolphins instead 
of individuals. Anyone experienced in 
shepherding even a_ well-disciplined 
group of children will testify that group 
velocity is equal to and usually less 
than the velocity of the individual. This 
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indicates that the group velocity is a 
conservative indicator of the maximum 
capability of sustained swimming speed 
in dolphins. The infrequency with 
which large groups were observed is a 
reasonable guarantee that the observer, 
Andrews, did not see two disparate 
groups, at the beginning and end of 
each observation. A group of 200 in- 
dividuals swimming at 14 to 18 knots is 
well delineated by a zone of splashing 
water. 

Although it is well known that dol- 
phins can and do ride bow waves of 
ships, there is not even unofficial report, 
to our knowledge, that they can ride the 
random waves of the open sea. Of 
course one should not confuse the “lift” 
a pelagic mammal might obtain from 
an ocean current with the riding of 
random waves. The sightings reported 
by us were made during times of gen- 
eral calm, and during the sighting of the 
fourth group (200 to 300 individuals) 
the observer reported an exceptionally 
smooth, or “glassy,” sea. 

Finally, it should be pointed out that 
we are not reporting on the “sustained- 
work capacity” of dolphins but on their 
sustained swimming speeds. 

CarL L. JOHANNESSEN 
Department of Geography, 
University of Oregon, Eugene 
JAMES A. HARDER 
Department of Civil Engineering, 
University of California, Berkeley 


Woodcock gives a number of refer- 
ences in support of his conclusion that 
the origin of forces producing the 
“wave riding” is unresolved. This con- 
clusion requires examination. He and 
McBride (/) asserted that only the 
underwater weight of the dolphin could 
be effective in providing a wave-induced 
propulsive force, and they reported on 
their killing a Tursiops to find this 
weight. Subsequently W. D. Hayes (2) 
showed that, from hydrodynamic the- 
ory, the forces on the dolphin would 
be equal to the component of its total 
weight acting parallel to the water sur- 
face. More exactly, the component act- 
ing is parallel to the surface of constant 
pressure passing through the animal 
(the free surface is one surface of ob- 
vious constant pressure), for there is no 
corresponding pressure gradient in this 
direction. 

Woodcock is not alone in believing 
the hydraulic explanation of question- 
able validity. Scholander (3) proposed 
yet another mechanism for wave riding 
and reported on an experiment designed 
to test the “Hayes effect.” He concluded 
that there was none. When challenged 
by Hayes to produce data (4), he pub- 
lished a figure showing his measure- 
ments of the drag on a small fishlike 
object towed in various parts of a ship’s 
bow wave (5). The expected value of 
the “Hayes effect” force, based on a 


SCIENCE, VOL. 133 





AvYihwn 





reasonable 10- to 15-degree inclination 
of the equal-pressure surface, was from 
110 to 170 grams in this case, in which 
the object weighed only 650 grams. Al- 
though his- results were admittedly 
crude (the scatter in many of the ex- 
perimental runs exceeded the magni- 
tude of the expected “Hayes effect” it- 
self) and were certainly not conclusive, 
Scholander in effect invited Hayes to 
abandon hydrodynamics and to com- 
pete with him in the experimental veri- 
fication of the balance-~f-force princi- 
ple of mechanics. Hayes’s explanation is 
based on such fundamental principles 
that to deny it is to deny Newtonian 
mechanics; thus, I cannot agree that the 
question is “unresolved.” 

It is curious that whereas Woodcock’s 
original analysis of the forces required 
for wave riding was in error, his conclu- 
sion, that dolphins experience less fric- 
tion than an equivalent solid body, 
seems to be true. Quite apart from the 
evidence of low friction inferred from 
the unusually high swimming speed of 
dolphins, mechanical models of dolphin 
skin made of rubber have been shown 
to exhibit only about 40 percent of the 
surface drag coefficient of otherwise 
equivalent rigid skins (6). The present 
question seems to be, not whether dol- 
phins have an anomalously low fric- 
tion drag, but rather how low this drag 
is. Our report of the sustained swim- 
ming speeds of dolphins was intended 
to provide some of the data needed to 
answer that question. 

J. A. HARDER 
University of California, Berkeley 
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Comets 


In Thornton Page’s report on the 
Fourth Berkeley Symposium on Mathe- 
matical Statistics and Probability 
[Science 132, 1870 (1960)] there are 
several points on which I would like to 
comment, 

First, in the legend of Fig. 4, Page 
states that the semimajor axis of an 
orbit is one-half the maximum distance 
from the sun. Instead, the semimajor 
axis is one-half the sum of the maxi- 
mum and the minimum distances from 
the sun. Only in the case of the “sun- 
grazing” comets can the closest ap- 
proach distance be ignored, because it 
is small in comparison with the maxi- 
mum distance. In fact, in most para- 
bolic or near-parabolic orbits it is quite 
impossible to give a good value for the 
semimajor axis. 
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Secondly, Page says (p. 1875), “Be- 
cause the space about the sun is so 
nearly empty, comets move with fric- 
tionless ease. . . .” If this were true, 
one would have to neglect the effect 
of solar radiation pressure on the 
comet—an effect which is probably re- 
sponsible for the anomalous accelera- 
tion of some periodic comets after all 
classical perturbations have been taken 
into account. This effect seems to be 
difficult to evaluate for the large mass 
of data required for a statistical study 
such as Page described in the report. 

Although I have not yet had an op- 
portunity to examine the papers dis- 
cussed in the article, I feel that the 
conclusions drawn concerning Lyttle- 
ton’s theory are unwarranted at this 
time for the following reason. Most 
of the comets that can be observed 
at present or that have been observed 
in the past have been those that come 
in relatively close to the sun and to the 
major planets, and they are probably 
not a fair sample of the comet popula- 
tion. The question cannot be decided 
with certainty until observations are 
made of comets that remain invisible 
from the earth. Those that do not be- 
come visible are objects that miss the 
sun by a great distance. If one finds 
that these are much more numerous 
than the ones that come close to the 
sun, one might have to adopt the 
Lyttleton theory. If they are less numer- 
ous, the Oort theory would fit the data 
better. Of course, it is possible that 
both views are correct in a restricted 
sense. Further research is required on 
the orbital mechanics and physical na- 
ture of comets before any definite con- 
clusions can be reached. 

Davip D. MEISEL 
Association of Lunar and Planetary 
Observers, Fairmont, West Virginia 


Meisel is of course correct in his 
comments concerning the definition of 
semimajor axis (a) and the effect of 
radiation pressure on the orbits of 
comets, but I believe that both are 
of little consequence. Values of a are 
so large, and the eccentricity is so near 
unity for “new” comets, that the differ- 
ence between 2a and aphelion distance 
is less than one part in several thou- 
sand. Moreover, in these orbits of high 
eccentricity, “new” comets spend most 
of their time so far from the sun that 
the effect of solar radiation pressure 
is limited to two small (and nearly 
opposite) impulses near each _peri- 
helion passage. These amount to a 
very small bias in the random planetary 
perturbations considered by Kendall 
and Hammersley. 

In connection with these comments 
it should be emphasized that Kendall 
based his study on a carefully selected 
set of 23 “new” comets, excluding of 
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course the periodic comets which, on 
Oort’s theory, have suffered large or 
many perturbations from their original 
orbits. Kendall’s analysis takes ac- 
count of the residual observational se- 
lection (due to fewer approaches of 
comets of longer period) but does not 
concern itself with comets of large 
perihelion distance simply because 
neither Oort nor Lyttleton predict large 
angular momentum of newly formed 
cometary material about the sun. 

The statistical studies I reported can- 
not be said to disprove Lyttleton’s 
theory or to prove Oort’s, as yet, but 


the limited observational data certainly 
indicate that “new” comets fall toward 
the sun from considerably greater dis- 
tances than Lyttleton’s theory would 
predict. Moreover, Lyttleton’s - own 
analysis of the directions of major axes 
of comet orbits failed to show the ex- 
pected preference for directions associ- 
ated with the solar motion relative to 
nearby stars and interstellar clouds. 
The greatest weakness of these sta- 
tistical studies, as Meisel possibly im- 
plies, is the selection of “new” comets 
for comparison with either theory. 
Such selection is essential, since random 
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Only the LABWASHER provides 
automatic programming and a choice 
of tap water or distilled water rinses. 


Can be installed under a counter top 
in an assembly of standard laboratory 
furniture cabinets — or used as a 
free-standing unit. 


SAVES COSTLY MAN HOURS 
SAVES GLASSWARE BREAKAGE 
SIMPLE FLEXIBLE CONTROLS 


ACCOMMODATES OVER 90% OF 
LABORATORY GLASSWARE 


Write for Bulletin LA-12-2 


THE CHEMICAL RUBBER CO. 


2310 Superior Ave, © Cleveland 14, Ohio 
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CONDUCTIVITY 


ACCURATE TEMPERATURE 
COMPENSATION 


The overall accuracy of an electrolytic con- 

ductivity system is governed to a larger extent 
by the accuracy of its temperature compensator 
than by any other single factor...and probably 
...by all other factors combined. 
A prime requisite for high accuracy in conduc- 
tivity measurements is a good match between 
the temperature coefficient of conductivity of the 
solution under test, and the characteristics of the 
temperaiure compensator. A small departure mul- 
tiplied by a large number of °F can produce an 
impressively large error. 
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The above curve demonstrates the extent to 
which the temperature-conductivity characteris- 
tics of four common solutions differ from each 
other. Q.s, shown as the vertical coordinate, is 
the ratio of the conductivity of a solution at t°C 
to the conductivity of the same solution at 25°C. 
A temperature compensator designed to match 
any one of these solutions would fail miserably 
if used for any of the others. 


Industrial Instruments, for many years, has rec- 
ognized the need for close matching of the tem- 
perature compensator to the service requirements 
of the conductivity equipment. Over 500 different 
manual temperature compensators and 200 auto- 
matic temperature compensators are immediately 
available for applications ranging from ultra-pure 
demineralized water to fuming sulphuric acid, and 
from 20°F to above 300°F. 

Industrial Instruments stands ready to serve you 
with authoritative information and the best in 
Electrolytic Conductivity Equipment... Electrolytic 
Conductivity is Our Business! 


Solu Bridges...Continuous Indicators... Electrode- ° 


less Conductivity Systems. ..Battery-Operated Re- 
corders...Larson-Lane Steam & Condensate Ana- 
lyzers...Thajlium Dissolved Oxygen Analyzers... 
Circular & Strip Chart Recorders...Conductivity 
Cells...Platinizing Kits & Supplies...Sample Cool- 
ers & Cell Holders... Therma Bridge Gas Analysis 
Equipment. 


Industrial 









a Industrial 


Instruments:\ [ngtrumensrg inc. 


89 Commerce Road, Cedar Grove, Essex County. N. J 





COUNT, SIZE 


“5 micron to 200 micron 
particles 1 by 1... 
100,000 in 20 seconds! 


att 
é 





the COULTER COUNTER’ 


dramatic innovation for 
industry and medicine 


ver 1500 Coulter Counter 

installations have already 

revolutionized fine particle 
counting, sizing and _ distribution. 
Accuracy, speed, reliability are un- 
precedented; subsequent improved 
efficiency is changing basic count 
and size thinking for both industry 
and medicine. 


INDUSTRY 


applications: research, quality control, 
on-stream process control 
e High sensitivity (d° response)’ 
e Direct calibration, easy sample pre- 
paration readily reproducible 
e Statistical protection assured by 
high numerical readings 


MEDICINE and BIOLOGY 


applications: count and size red and 

white blood cells, tissue culture, bacteria, 
protozoa, algae, plankton 

eEach count equivalent in cell num- 

ber to average of 100 chamber counts 

e Eliminates count tedium, permits 

technicians to perform other duties 

¢ Oscilliscope display provides immed- 

iate information on relative cell size 

and relative cell size distribution 


Patented in U.S.A., Great Britain, 
France, Germany, Japan, Brazit 
and throughout the world, 


Trade Mark 


Write today for complete 
information and how the 
Coulter Counter 

can be applied 

to your requiremeni¢ 


COULTER ELECTRONICS, INC. 


2525 North Sheffield Avenue/ Chicago 14, Illinois 
Los Angeles ¢ New York 
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planetary perturbations soon smear out 
any record of the original direction or 
distance of fall toward the sun. Even 
if we could observe all comets within 
10 or 20 astronomical units of the sun, 
the key ‘to their origin would lie in 
recognizing the new ones that preserve 
some record of the initial conditions. 
THORNTON PAGE 
Department of Astronomy, Wesleyan 
University, Middletown, Connecticut 


Exposures in Lunar Photography 


If the errors in Outer Space Photog- 
raphy for the Amateur, reviewed by 
Charles H. Smiley in a recent issue of 
Science [133, 271 (1961)], are typified 
by the example given in the review, 
they must be “few and. . . unimpor- 
tant” indeed. 

It is well known among astronomers 
that the full moon is about nine 
times as bright as the first and last 
quarters. But since the quarter moon is 
only half illuminated, the surface 
brightness of the full moon is only 
about four and a half times that of the 
quarters. Thus, the book’s suggestion 
that the exposure for the quarter moon 
be four times that for the full moon 
is substantially correct, and the re- 
viewer’s “correction,” giving the factor 
of nine, is wrong. 

However, to paraphrase the reviewer, 
if a professional overexposes his first 
moon photograph, he can make correc- 
tions on his second try. 

ANDREW .T. YOUNG 
Harvard College Observatory, 
Cambridge, Massachusetts 


I shall leave my statement as it is, 
with the factor nine. Young’s arithme- 
tic is satisfactory, as far as it goes, but 
some judgment is needed in addition. 
The full moon, flat-lighted, is low in 
contrast; most astronomers expose and 
develop to increase the contrast. If one 
is to develop to a high gamma and 
yet have a reasonable maximum den- 
sity, one will choose an exposure on 
the low side, down one or two stops 
from that indicated by Young’s arith- 
metical solution. 

For the moon at either quarter, the 
situation is different. Then the interest- 
ing lunar area is that near the termina- 
tor, where the natural contrast is high. 
One may reasonably choose to ex- 
pose for the partly illuminated areas 
and develop for less than full contrast. 
One might also take into account the 
fact that the surface brightness of the 
moon at first quarter is about 20 per- 
cent greater than at third quarter. 

Modern black-and-white negative 
materials provide such a generous lati- 
tude that the amateur does not need 
































































RECORDING SPECTROPHOTOMETER 


Offers new convenience with outstanding 
precision and flexibility in the rapid 
recording of spectra over the range 1850- 
SOOOA. 


Features several design advances for performance, operating ease, 
and flexibility: 

e Cell optics having reduced beam size (1.0 x 0.84 cm) permit 
use of small cells. 

e Scan and chart drive are coupled, allowing scanning speed to be 
varied during operation without affecting the spectral display. 

e Strip chart recorder provides a wide choice of linear wave- 
length ranges and scale expansions without changing chart 
paper. Recorder reversible and offers rapid return to starting 
point for multiple records. Chart travels over flat bed for 
convenience in making notations. 

e Many photometric scales are offered for direct, linear record- 
ing in absorbance or %'T. New design permits fast interchange 
of scales. 

These features, together with excellent resolving power, high photo- 
metric and wavelength accuracy, and low stray light (less even than 
that of other Cary Spectrophotometers noted for this quality) make 
the Model 15 an outstanding choice for nearly every ultraviolet- 
visible spectrophotometer problem. Write or call for details on the 
Model 15. Ask for Data File E 27-31 





APPLIED PHYSICS 
CCRPORATION 


2724 South Peck Road 
Monrovia, California 











A Mousellany 
of Animal Care 
Developments 


They Said It Couldn’t Be Done 





Econo-Cage #27, LID #22D 
The new Polycarbonate Econo-Cage #27 
is clear, autoclavable and unbreakable. 


To operate most efficiently animal colo- 
nies must use cages which withstand the 
rough and tumble of mechanized wash- 
ing systems and the high temperatures 
at which these systems and autoclaves 
operate. Because colonies must be in- 
spected quickly, cages should afford 
maximum visibility. Until now the cages 
were either transparent or durable, but 
none had both characteristics. 


The new Polycarbonate combines the 
optical and thermal properties of glass 
with an impact resistance unmatched by 
any other clear material. A good example 
of the degree of impact resistance was 
furnished by a doubting Thomas who 
could not break the cage by dropping it 
out of a fourth floor window. Polycar- 
bonate retains this remarkable strength 
from 275° F. to -40° F. It is the first 
clear plastic which can be autoclaved 
repeatedly. 


This new material, a linear aromatic 
polyester of carbonic acid, has a very 
low absorption level. Odor producing 
gases are not absorbed, resistance to 
most acids and basics is very good. 


The cage is constructed to NIH Spec. 
EG-84. For housing mice, the cage is 
114%" x 7%" x 5” deep. The cages nest 
for easy storage. 


This is one of the “20 Series” of Econo- 
Cages, which includes cages of fibre 
glass, acrylonitrile-styrene-copolymer, 
polypropylene and polycarbonate. These 
are all 1142” x 7%” x 5” deep. There are 
four lid styles which are interchangeable 
on all “20 Series” cages. Write for com- 
plete information on this series. 
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Working With Restraint 


Two new pieces of animal restraining 
equipment are now available from the 
Econo-Cage Division of Maryland Plas- 
tics, Inc. A small restrainer for mice 
weighing from 10 to 40 grams (Econo- 
Cage #88), and a large unit for rats and 
hamsters weighing from 250 to 600 
grams (Econo-Cage #91), are new addi- 
tions which supplement Econo-Cage #90 
for 150 to 300 gram rats and hamsters. 


These clear acrylic plastic units afford 
rapid and safe immobilization of ani- 
mals, easy access and maximum visibility 
of animals in restraint. Econo-restrainers 
prevent unanesthetized animals from at- 
tacking tubes, cannulae, and other fix- 
tures; provide extended housing during 
nutritional studies; restrain animals dur- 
ing administration of intravenous, intra- 
peritoneal, intramuscular, and subcu- 
taneous injections; and are useful for 
administering intravenous fluid drips and 
anaesthetic. 





Econo-Cage #88, #90, #91 


All three sizes have an adjustable tail- 
gate which fits into any of three slots 
to vary cage length, confine the animal, 
and serve as a cage door. Openings at 
the top, bottom, and tail provide easy 
access to any part of the animal (the 
bottom slot also permits drainage of 
animal waste). A hopper permanently 
attached to the front of the unit includes 
a trough for granular feeds and a water 
tube inlet. 


The small restrainer, Econo-Cage #88, 
can be varied from 2” to 3%” in length 


and is 14%” wide. The medium restrainer, 


Econo-Cage #90, can be varied from 
4%" to 6” in length and is 214” wide. 
The large restrainer, Econo-Cage #91, 
can be varied from 5” to 7” in length and 
is 3” wide. All these units can be cleaned 
chemically or with hot water, they are 
not autoclavable. 





ECONO-CAGE DIVISION 
e * '@) Oo MARYLAND PLASTICS, INC. 
= a e 9 East 37th Street, 


n 
g New York 16, N. Y. 





























to worry about overexposing or under- 
exposing by a factor of two. With 
color, it is different; the arithmetician’s 
solution may not be satisfactory for 
either the sun-lit or the earth-lit por- 
tion of a thin crescent moon. 

; CHARLES H. SMILEY 
Ladd Observatory, Brown University, 
Providence, Rhode Island 


Inquiry into Racial Differences 


I agree with the ideas expressed in 
the letter by Leon S. Mickler on “Racial 
differences” [Science 133, 202 (1961)]. 

The proposition that all races are 
genetically equal in mental abilities has 
become a part of conventional wisdom, 
but, in my opinion, none of the sup- 
porting evidence meets requirements 
for proof. It is also unproven that racial 
differences in mental abilities and 
achievement have a genetic basis, but 
it seems to me that the weight of 
evidence is strongly in favor of this 
conclusion. The lack of culture-free 
tests of abilities, problems of sampling 
and control, and the fact that racial 
groups are not pure are all barriers to 
proof. There are methods of studying 
the problem that have not been tested, 
and the question could be answered 
with reasonable certainty, although the 
procedures would be tedious and costly. 
We should support inquiry and debate 
of this question for.two reasons. First, 
science should continue as the free 
pursuit of knowledge; we should make 
no rules which stop people from think- 
ing. Second, additional information on 
racial differences may be required in 
order for society to work intelligently 
toward removing the causes of racial 
problems. 

I agree with Mickler that new in- 
formation on the genetic basis of mental 
abilities should not threaten the legal 
or moral rights of any race. It is possi- 
ble, however, to hold to the principle 
that each individual be appraised on 
his aptitudes and behavioral standards 
without regard to race and, at the same 
time, to face the possibility that the 
random mixing of races in schools and 
housing as a means of achieving deseg- 
regation is neither scientifically sound 
nor morally right. It may well be, if 
civilization survives and racial bias dis- 
appears and each individual is free to 
move ahead according to his aptitudes 
and drives, that, although inaividuals 
of every race will achieve excellence in 
every field, there will continue to be 
important racial differences in interests, 
aptitudes, and kind of achievement. 

Dwicnt J. INGLE 
Department of Physiology, 
University of Chicago, 
Chicago, Illinois 
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(a) Biostatistician to establish and operate new 
section to compile data for entire research de- 
partment of large pharmaceutical firm; $12,000 
up; East. (b) Research Director with extensive 
pharmaceutical chemistry and administrative. ex- 
perience to head all research and product de- 
velopment programs, clinical testing, and liaison 
duties for expanding drug firm; around $20,000; 


East. (c) Chemist, Ph.D. or M.S. degree for 
pesticide research with assistant professorship 
rank at university; $8000 up; Northwest; (d) 
Central Laboratory Services Director for new 
position with health department; microbiology 


degree and public health laboratory administrative 
experience to organize and direct coordination 
program; $8000-$11,500 year; South; (e) Bacteri- 
Ologist to head section in active 500-bed hospital; 
$7000-$10,000; Midwest; (f) Senior Research 
Pharmacologist with creative ability to direct 
junior scientists in chemosynthetic programs for 
important drug firm; $12,000-$15,000; East. (g) 
Medical Writer to assist department head ‘in 
editing manuscripts and writing scientific papers, 
for ethical pharmaceutical firm; $10,000 up; East. 
(h) Biochemist/Biologist with tissue culture train- 
ing for cancer research at university hospital; 
$7000-$9000; Southwest. (i) Physiologist qualified 
in endocrinology and radioisotopes to conduct 
medical research at university hospital; East. 
(j) Biochemist, Physiology, Pharmacology Faculty 
Appointments for teaching and independent re- 
search at expanding college; instructor to as- 
sociate professor levels, $7000-$12,000 year; Mid- 
west. (Please write for details; also many other 
positions available through our nationwide serv- 
ice.) §3-4 Medical Bureau, Inc., Science Division, 
Burneice Larson, ge ner peje Pa 


Avenue, Chicago. THE OURCE 
THE BEST ME DICAL, SCIENTIFIC POSI- 
TION. xX 








ee UNIVERSITY OF 
OUNDLAND 

St. Bg ‘Newfoundl: and, Canada 
Applications are invited for the position 
Assistant Professor of Biology with special- 
ization in Animal Physiology, Embryology 
and Histology. 

Candidates with background and experi- 
ence in Marine Biology will receive pref- 
erence. Ph.D. or equivalent essential. Duties 
beginning September 1961, to include teach- 
ing and research. The starting salary will be 
based on qualification and experience. 

Applications accompanied by complete 
curriculum vitae and the names of three 
references should be addressed to the Head, 
Department of Biology, Memorial University 
of Newfoundland. 
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FELLOWSHIPS FOR GRADUATE 
STUDY IN PHARMACOLOGY 
Emphasis on: Lachesiology (fate of drugs); 
absorption, excretion, transport, biotransfor- 
mation; biochemorphic aspects (structure- 
activity relations). Physical, organic chemis- 
try required. Stipends on individual basis, 
plus tuition. Write: Chairman, Dept. of 
Pharmacology, University of Louisville, 
School of Medicine, 101 W. Chestnut St., 

Louisville 2, Ky. 
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SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
our wants supplied from 
our Back Files of over 3,000,Q00 —— 


Abrahams Magazine Service N. Y. 3, 








Iilil SUPPLIES AND EQUIPMENT ffl 


ANIMAL CAGES 


BUY DIRECT FROM MANUFACTURER 
SHIPMENT OF STANDARD ITEMS 
FROM STOCK 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohie 
Write for Illustrated Catalog 
SERVICE SINCE 1856 




















Now taking orders for: 
C3aH * AKR : STRONG A * G57BL 
(C3H x 101) 


TEXAS INBRED MICE CO. 
305 Almeda-Genoa Rd.; R.F.D. 7, Box 1232-C 
Houston 21, Texas 














Rats from the Wistar Strain 


Laboratory Animals | = 
since 1929 3 

ALBINO FARMS, P.O. BOX 331 | & 
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RED BANK, NEW JERSEY 
Swiss Mice — Albino Rabbits 


SWISS MICE 





—Guinea Pigs— 








Send for 
booklet 





TACONIC 
FARMS 


GERMANTOWN NEW YORK 
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= PROFESSIONAL SERVICES _ |i 





AMINO ACID ANALYSIS 
. . of proteins, peptides, tissue extracts, foods, 
and physiological fluids by the Spackman, Moore, 


Stein d, using the latest 
Beckman-Spinco Analyzer. 


Inquiries for rates and other details are invited. 





Analytical Division 
xford 961 Woodside Road 
aboratories® Redwood City 3, Calif. 
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Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
oe ypnee files you are willing to mn a a0 mar- 
et prices. Write Dept. A3S, C ER’S, Inc. 
Boston 20, po a 
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YOU NEED THIS FREE 
CATALOG FOR YOUR FILES 


Serums, antiserums and bloods ee 
of all kinds for technicians and tissue 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 © Denver 16, Colo. 














KERN 


When you want to 
combine accuracy 
and efficiency in a 
sturdy instrument at 
a@ moderate price... 
specify 


KERN 


FULL-CIRCLE 


POLARIMETER 


available through your lab supply dealer 
Ask for Bulletin KP 567 


KERN COMPANY '2Nassau st. 


NEW YORK 388 


SPECIFY 
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CHARLES RIVER *CD-1 
® (Caesarean-derived) 





ALBINO 


sc Cc 


SWISS ICR 





Hypophysectomies available 
THE CHARLES RIVER 
MOUSE FARMS 
Brookline 46, Mass., 


* Trade- 
mark 


1018 Beacon St., RE 4-2000 








1919 - 1961 
LaMotte Chemical 
Chestertown, Maryland, U.S.A. 


Specialists in 
Colorimetric Techniques 
Reagents-Standards-Comparators 


Send for Illustrated 
Controls Handbook 






















DETERGENT 


Dept. H 
and other tagged compounds 


C-14 
of HIGH RADIOPURITY 


ISOTOPES SPECIALTIES CO. 
Box 688 Burbank, Calif. 

















ELECTRIC 


LAB 
TIMER 


Giant 8” Dial 





GRA LAB INTERVAL TIMER Automatic 
signalling and switching over unusualiy wide 
range of 3600 possible settings. 

GRA LAB MICRO TIMER 1/10 sec. or 1/1000 
min. stop clock. Remote start stop control. 


Write for catalog. 
DIMCO-GRAY COMPANY 
DAYTON 2, OHIO 


214 E. SIXTH ST., 









"From the hand of the veterinarian 


to research”® 


albino rats 

CHARLES RIVER *CD 
(Caesarean derived) 

CHARLES RIVER SD 

(Sprague-Dawley descendants) 

CHARLES RIVER W 

(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 


@Rigidly controlled environment 
(same bldg.) birth to surgery. 


@ High speed surgery by graduate biologists. 
@10 years experience animal surgery. 
@ Overnight air service from Boston 

* Trademark 


THE CHARLES RIVER BREEDING LABS 
1018’ Beacon St., Brookline 46, Mass. RE. 4-2000 
Henry L. Foster, D.V.M., President 
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Exceptionally 
Strong ° 
glove~-collar- 
sleeve 
connection 
for extra 
safety and 
security 


Write for free 
descriptive literature. 


SOLD ONLY 
THROUGH 
DISTRIBUTORS 









from the originator of Berkeley Box gloves... 


a decisive 
BREAKTHROUGH 
in the DRY BOX field! 


SLEEVE “O” RING - GLOVE 
a 











SEALED CONNECTION (collar width exaggerated) 


WIL- GARD 


Interchangeable Berkeley Box 
Sleeve and Glove Combination 


Imagine—anyore can use your Berkeley Box facilities without 
changing sleeves! Work in a controlled atmosphere is now simplified 
by these new sleeves and interchangeable gloves. Most Wil-Gard 
industrial gloves up to 11l-inches long can be mounted on a special 
collar attached to the sleeve which remains permanently flanged 
to the box. Changeover is made in seconds! Pin-holed or contaminated 
gloves can be quickly interchanged individually without replacing 
the sleeve—saving you money, time and manpower. 

Hand temperature suppressors are molded to the inside surface of 
each sleeve and provide continuous circulation and change of fresh 
air, minimizing dew-point fluctuations inside the Berkeley Box. 

No matter what you handle—radioactive materials, noble gases, chemi- 
cal dusts, radioisotopes, reactor fuels, or analytical laboratory ‘ests—this 
new combination makes a perfect team for your Berkeley Box needs! 


All of these Wil-Gard Industrial Gloves, up to 11-inch, 
will fit our ““Berkeley Box” Sleeves: 


NATURAL RUBBER e SOFT-LINED LATEX e UNLINED LATEX e SOFT- 
LINED BLACK NEOPRENE e UNLINED BLACK NEOPRENE e UNLINED 
WHITE NEOPRENE e BUNA-N 


PROTECTION HE HANDS OF INDUSTRY * BINCE 1916 


wi - GARD 


WILSON RUBBER COMPANY  WousTRA OWKION CANTON 6, OHIO 
A Division of Becton, Dickinson ond Company * Pacific Coast Worehouse: 530 Howard St., Son Francisco 5, Californic 


WR-1160.77 
Wil-Gard and Berkeley Box are Trademarks of The Wilson Rubber Co. 





New . . . for laboratories of Chemistry and Biology 


Jom, Catalog 


ANNIVERSARY EDITION 


Encyclopedic, factual, convenient 


More comprehensive than former editions, with changes in 
format which have resulted in a lighter weight volume, more 
convenient to handle. 


More than 20,000 items 


New edition lists more than 20,000 items of Apparatus and 
Reagents, adequate stocks of which are regularly carried in 
our stock for immediate shipment. The Index is replete with 
cross references. 


Selection of Apparatus 


Selection is based on careful review and evaluation by our 
Technological staff. We therefore accept full responsibility 
for the satisfactory performance of every item listed. 


Distribution of the Catalog 


Copies will be sent to laboratory and purchasing personnel, 
Suggestions as to the catalog requirements of your laboratory 
or department will aid us in making adequate distribution. 


DUALITY AND SERVICE 


wees ARTHUR H. THOMAS COMPANY 


PHILA, U.S.A. 


Liasonsromy apranatus More and more laboratories rely on ag 4 Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 








